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N its 55th year of continuous operation, 
HUNTER will concentrate in producing 
a supply of fans adaptable for war defense 
requirements and industrial usage. © The 
same high quality ci workmanship and 
materials will be found in HUNTER prod- 


ucts and the regular guarantees of excel- 


/ lent performance and long life. © HUNTER 


distributors and dealers will carry repre- 
sentative stocks throughout the United 


States. 


HUNTER FAN & 
VENTILATING CoO., INC. 


Factory: FULTON, N. Y. 

General Sales Offices: Memphis, Sterick Bldg. 

Eastern Sales Office: New York, 92 Warren St. 

Western Sales Office: St. Louis, 1804 Pine St. 

Sales Offices: 

ATLANTA CHICAGO DALLAS HOUSTON LOS ANGELES 
PHILADELPHIA BOSTON CLEVELAND DETROIT 
KANSAS CITY NEW ORLEANS PITTSBURGH ST. LOUIS 








Zepharr Comfort 
Cooling Attic and 
Commercial Ventilators 





/ \6-In.Osce. 
Gpacitor Motor 
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Arc travels act 
sAVE pow 
PER © 
HEA 


one-PIECE coP 
REDU 


Concent 
jess lugs 
ec 


e solder 
maximum 


Warpproof , moistur 





POW, 
estinghouse 










































IDEAS 


TO SAVE VITAL MATERIALS 
TO GET WIRES AND CABLES FASTER 


By using these prac- 









tical wiring ideas whenever possible, your needs 


>-PERFORMITE 





—and in turn our needs—for precious priority 
materials will be greatly reduced. Thus not NEW WIRING 
only can we be more certain of filling your In place of Code wire 


order, but also can often speed its delivery. big — resis 
city with the sam 


the same capacity 


use HAZARD Performite— 


tance means 
greater load 
© amount of copper . . . or 


with less copper. Precious 




















copper . . . especially in the 
: . case of ; 
E sri thery tanec grt 
bulletin 118, 9 'ess steel can be used. Write for 
WET LOCATION WIRING . 
" Use HAZARD Watertite, Type eset ane 
; ° ‘ i o lead $s 9 
cae “a rsa thie vital aaenel. Full details All of these HAZARD Insulated 
sve found in bulletin 168A. Wires and Cables are fully ap- 
' proved under the N.E.C. All are 
— carefully built to deliver the con- 


tinuous, trouble-free operation 
you and your customers want. 


INDIVIDUAL HELP 
UNDERGROUND INSTALLATIONS If you would like assistance in planning 


Instead of cable with lead sheath and steel tape jobs these days, our experienced Engi- 


or with rubber sheath . ss use heir yore neering Department is ready to help any- 
“eer e + Ilic un er ro . . . . 
Armortite—the non meta a - rng fail- time, without charge or obligation. From 
with the outstanding recore © our Research Laboratories are coming 


many new ideas—one may be just the 
solution to a problem you have. These two 
departments are as much yours as ours. 
And there was never a better time for both 
of us to make use of them than during 
this emergency. Just write or telephone. 


te makes important savings © 


- Sar d rubber. Send for bulletin 115 


lead, steel an 


_ for complete facts. 
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HAZARD INSULATED WIRE WORKS 


DIVISION OF THE OKONITE COMPANY 
Works: Wilkes-Barre, Pa. 
Offices in principal cities 





REWIRING 


i ires. They per- 
HAZARD small diameter wires. Th 
aaa or larger capacity eo — — 
i ‘ainal conduit, eliminating ‘ 
ow en and thus save steel. Bulletin 200 


| all the facts. \Wt oa A Z A R D 


Insulated Wires and Cables 
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About The New General Electric 





Refrigerators 


Yess 


As this advertisement is being written, 
the United States has just been attacked. 
What the future may bring, no one knows. 
One thing is certain. There will be fewer 
refrigerators produced during 1942—but 
the new G-E’s are equal in all ways and 
better in many ways than any refrigera- 
tors General Electric ever built. 


NEW lower operating cost! Basically 
unchanged, but constantly improved, the 
famous G-E sealed-in-steel Thrift Unit 
now uses less current than ever before. 


NEW lower cabinet temperatures for 
better food conservation and better vita- 
min preservation. 


NEW improved G-E Butter Conditioner 
keeps butter just right for easy spreading. 


GENERAL @® 


NEW diamond-hard gleaming white 
Sanitary porcelain evaporator. 


NEW tilt-type Dry Storage Bin with 
14 per cent greater capacity than ever. 


NEW improved compensated controls, 
NEW gray Textolite door strips, NEW 
de luxe styling inside and out—plus Con- 
ditioned Air, Selective Storage Zones and 
all other proved G-E features for greater 
convenience and economy. 


NEW simplified line of models with 
sound step-up selling features to attract 
every class of buyer. 

AS ALWAYS, the finest and most com- 
plete line of electrical home appliances 
to draw upon for greater volume. You'll 
Always BeGlad You Sold General Electric! 


ELECTRIC 
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HANG THE TRANSMISSION LOAD ON- 


HUBBARD HARDWARE 


HUBBARD aw COMPANY 


PITTSBURGH . . . OAKLAND f) CALIFORNIA .. . CHICAGO 





eu paaro) 





Bureat of Reclamation 








Baus 


__-™ Production Hours 


Win @ Busduct for the distribution of power, it’s a 
simple matter to ‘‘move the machine — plug in — go!”’ 
The easily accessible outlets of Plug-in @ Busduct, con- 
veniently spaced, make it possible to move the machines 
to any desired location —to plug in quickly — and to 
resume operations with a minimum loss of productive time. 


This is the Modern Way! 


Compact and flexible, it is the convenient method for 
distribution of Electric Service . . . It is ideal when changes 
are necessary in machine layout. And it is economical 
from every standpoint, as installations in numerous plants 
have proved. 

@ Busduct—both feeder and plugin types—are made 
in standard 10-foot sections. Each standard section of the 
Plugin type is arranged with nine plug-in outlets on 12- 
inch centers. (Other spacing optional.) Suitable elbows, 


when moving machines 





tees, cross-connections, expansion joints, transposition 
joints, end boxes, intermediate feed-in and feed-out boxes 
and reducing capacity sections, are supplied to fit re- 
quired space or position — whether on wall or ceiling. 

The copper busbars are contained in enclosures of steel 
or aluminum. They are rigidly supported at proper inter- 
vals by specially designed insulators that insure correct 
spacing — to meet the requirements of the National Elec- 
trical Code. Contact surfaces of connecting bars are 
silver-plated, to insure low resistance joints. This is further 
assured by specially engineered spring pressure bolts 
which hold the joints under even compression. 

@ Busduct is practically immune to deterioration. It 
may be taken down and installed in new positions, in the 
same or different buildings, as need may require. Exten- 
sions may be made readily to existing installations. 
Moderate first cost is combined with low up-keep. 





@ Sales-Engineers Can Help Manu- 
facturers, Architects, Engineers and 
Contractors with their Electrical 
Distribution Problems 


A suggestion: ‘Ask the @ Man!” His long experi- 
ence and training are at your service — without 
obligation. Write for name and address of the one 
nearest you. Also, for Bulletin 61, which contains 
complete descriptions, applications and detail 
drawings for @ Busduct... Frank Adam Electric 
Company, St. Louis, Mo. 


Designed for 2, 3 and 4-wire feeder 
systems; 250 volt DC, 575 volt AC, 
maximum. Plugin type capacities: 
125 to 1,000 amps.; Feeder type 
from 250 amps. and up. 




















This standard 10-foot section of Plugin 
@® Busduct shows the nine plug-in 
outlets, and, from left to right, @ 
Shutlbrak Switch Plugin; € Klamp- 
swfuz Plugin (open) and @ Klamp- 
svfuz (closed). 





e 
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DAY- BRITE LITEWAY 








N the frgnt line of Victory, light makes right — 24 hours a day! 





Seeing better means doing better! And, that’s where Day-Brite 





Fixtures elp — they utilize the higher efficiency of fluorescent light- 





ing .. /Backed by 18 years’ specialized lighting experience, they are 






desighed and engineered to lessen eye fatigue and assure the clearer 






vision necessary for greater accuracy, Closer tolerances, quantity out- 
gut and fewer rejects ... DAY-BRITE IS THE LIGHT LINE OF 
VICTORY! ... Consult Day-Brite Engineering Representatives, 
located in principal cities ... Nationally distributed through all Lead- 





















DAY-BRITE KINGSWAY " 
For General Offices 


ing Electrical Supply Houses. 
DAY-BRITE LIGHTING, INC., 5432 Bulwer Ave., St. Louis, Mo. 












Whatever you need in Fluorescent Fixtures 
is available in the Complete Day-Brite 
Line! A large, modern plant geared to 
high-speed, accurate, quantity production 
every step of the way. Send for catalogs. 


DaATIBIAIE, 
Maa oF] <p UR SS 













LIGHTING FIXTURES 
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Partners 
in Defense 


| and use of steel are teamwork 
jobs. Neither one can exist without the other. 
Through forty-one years, Youngstown and its 
customers have been partners in helping 


America to build for progress and prosperity. 


Now the emergency has interfered with our 
normal relationships. New demands impose 
burdens and restrictions on us all. But we 
believe you will see clearly with us that the 
solution of our problems, both national and 


individual, lies in mutual cooperation. 
Let us remember that today you and we are 


partners in a new sense— partners for the pro- 


tection of America. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


YOUNGSTOWN, OHIO 





Se ee 


BR 




















ELECTRICAL SOUTH for JANUARY, 1942 















































N ORGE eomes through for °42 


In recent months Norge has published a series of advertisements promising to 
SALE-MAKER FEATURES |= dealers every co-operation and consideration within its power. Swift to back up 
| promise with performance, Norge now presents the new 1942 version of Norge 


Famous Night-Watch Rollator Refrigeration. 


Automatic Defrosting 


Neer Babe Leveller / Keyed to the market from the dealer’s point of view, the new Norge line pre- 
Adjusts to Uneven Floors | sents seven models that cover the demand—planned in a posta and logical 
step-up sequence that fits the requirements of modern retail merchandising. 


New Deeper Coldpack 
Never Used for Defrosting 


Keyed to the consumer’s point of view, this new Norge line shows brilliant 
styling, ange ace | maintained quality, new convenience features, and all the 
ruggedness, dependability and economy for which Norge has long been noted. 
/ Make no niedie about it—you can depend on Norge for °42. 


New Deeper Hydrovoirs 
Fully Glass Covered 


New Use of Plastics 
Lovelier Interiors 





. NORGE DIVISION » BORG-WARNER CORP. DETROIT 

i Norge has all the other Big 

i Features, too— but only i ° ° ° ss 

| Norge has the Nigh-Waten | Something Solid to tie to NORGE 

; ; ‘ ‘ i 
H ; ROLLATOR REFRIGERATION * GAS RANGES * WASHERS 

FORE YOU BUY ¢. % 

nies nee - i bos J ELECTRIC RANGES * HOME HEATERS * COMMERCIAL REFRIGERATION wh 
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Anaconda quickens search for 
better wires and cables for American 
Industry and Defense 


America is moving ahead at a faster 
pace. New industrial horizons are being 
reached and passed daily . . . thanks to 
the ingenuity of private research. 


In the laboratories of the Anaconda 
Wire & Cable Company, for example, 
engineersare building longerlife, greater 
current capacities, greater dependability 
in the power lines supplying electrical en- 
ergy to vital defense machinery. But even 
when our defense goal is achieved, re- 





search will be looking further ahead . .. 


Tomorrow when peace comes, Ana- 
conda Wire & Cable Company will be 
ready with not only many new prod- 
ycts, but also many product improve- 
ments for those who have been denied 
them during the emergency period. There 
will be better wires and cables available 
for a better and greater era of industrial 
progress. 

ANACONDA WIRE & CABLE COMPANY 
General Offices: 25 Broadway, New York City 
Chicago Office: 20 North Wacker Drive 
Subsidiary of Anaconda Copper Mining Company 

Sales Offices in Principal Cities 41379 





pA 


araus ore. 


AN. 


This familiar trademark 
identifias Anaconda 
products. It symbol- 
izes the best efforts 
of man and science. 


ANACONDA WIRE AND CABLE 
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“WINGS OF DEFENSE 

...this striking display 
shows you the amazing 
variety in sizes and color 
of G-E MAZDA F lamps. 








Because more andamer€ folks want these lamps 


<<}! ail 
This reduction marks another step in the 
downward trend of the cost of Better Light 
for Better Sight. (Since G-E MAZDA F lamps 


were first introduced in 1938 prices have 


e@The ever increasing 
demand for G-E MAZDA 
F (Fluorescent) lamps 
has resulted in many 





manufacturing economies in our fluorescent 
factories. In line with long established Gen- 
eral Electric policy, these savings are passed 
along to our customers through the reduced 
prices on G-E MAZDA F lamps announced 
below, effective January 1, 1942. 


been reduced as much as 60%). It is par- 
ticularly significant now, since so many of 
these lamps are being used to supply cool, 
efficient “indoor daylight” for defense indus- 
tries . . . to speed production, cut down waste 
and protect the eyesight of defense workers. 








Effective January 1, 1942 
NEW LOW PRICES ON G-E MAZDA F LAMPS 
Reewee E-88 0 is HHS was 90c .. NOW 80c 
ow 15-watt T-8 .........Wwas 75¢ .. NOW 65¢ * 
15-watt T-12 .....2-e.. was 95C .. NOW 80c 
2O-watt T-82 «cscs eeo WR G5 .. WW 80c 
30-watt T-8 ... 2... .+ Was 95C .. NOW 80¢ 
40-watt T-12 .... «+ « was $1.35 NOW $1.15 
100-watt T-17....... . was $3.00 .. NOW $2.60 





Above prices refer to daylight and 3500° white. 
Prices also reduced on soft white and colored G-E MAZDA F lamps. 


C2) Dan, 0. A 0D. Ge - O © oa 


GENERAL ELECTRIC 
Nee 





10 
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INDUSTRIAL LIGHTING SIMPLIFIED 
BY “SEEING TASK” ANALYSIS 


“All out”? industrial production will require con- 


As THE United States swings 
from its position as “Arsenal 
of Democracy” to an active bellig- 
erent in the war, our attitude tow- 
ard industrial lighting changes in 
an important respect. Heretofore, 
the benefits of improved industrial 
lighting have been considered as 
benefits accruing to the employees 
and employers immediately con- 
cerned. Today, recognizing that 
“all-out” industrial production 
will determine the outcome of this 
conflict, we can go so far as to say 
that good industrial lighting will 
help preserve democracy. 
Despite the fact that scores of 
munition industries have already 
gone over to a 168-hour week 
which means continuous opera- 
tion, there are hundreds of others 
that must be converted to this 
scale of operations and will re- 
quire modernization of lighting 
equipment in making the change if 
production facilities are to be op- 
erated at maximum efficiency. 
A recently completed survey of 
394 war material plants showed 
that only a little more than half, 
226, were employing three shifts. 
Of the remainder, 114 were work- 
ing two shifts and 54 were oper- 
ating with only one shift. Anoth- 
er interesting fact revealed by this 
survey is that only 25.8 per cent 
of the total number of employees 
were employed on other than day 
shifts—this being the result, in 
many instances, of inadequate 
lighting. That lighting in indus- 
trial plants has not kept pace with 
lighting developments in general 
is indicated by the fact that the 
value of industrial lighting equip- 
ment sold during the period 1933 
to 1937 increased by only 39 per 


siderable lighting modernization. 


New tables aid 


selection of proper industrial illumination levels. 


cent in comparison with an in- 
crease of 67.5 per cent in the value 
of all lighting equipment sold. 
The design of industrial lighting 
installations will be aided materi- 
ally by the table of recommended 
levels of illumination in industrial 
plants issued by the Better Light- 
Better Sight Bureau. Recommend- 
ed levels of illumination for over 
150 industries, with foot-candle in- 
tensities broken down for typical 
tasks, and illumination levels sug- 
gested for many other activities, 
have just been made available in 


an unusually concise, comprehen- 
sive form. 

In addition to lighting intensi- 
ties recommended for many types 
of industrial interiors, the new 
tables include recommendations 
for offices, drafting rooms, schools 
and public buildings; for merchan- 
dising, display, recreation and en- 
tertainment purposes; for building 
construction, storage and other 
outdoor areas. 

These recommendations will be 
more satisfactory than any prev- 
iously compiled, the Bureau be- 


|GRADE 
OF |FOOT- 
\SEEING| CANDLES 


ee rere er | Lighting I | 
APPROXIMATELY EQUAL STEPS IN FOOTCANDLE EFFECTIVENESS 





oe Supplementary Lighting —— 
i 


—e 


This step diagram, upon which the accompanying tables of illumination 

levels for industrial plants are based, illustrates the scientific fact that 

existing foot-candle levels should be at least doubled if measurable and 
significant improvements in seeing are to result. 
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lieves, because they are based pri- 
marily on careful studies of illum- 
ination increases needed to pro- 
duce measurable increases in vis- 
ibility, at various intensity levels. 
Figures given represent what 
should be _ prevailing practice. 
They are not minimum standards, 
but averages, and can be varied 
considerably in the upper levels, 
according to conditions met by 
lighting engineers on specific in- 
stallations. 

The accompanying tables are 
based upon the fundamental step 
diagram of equal foot-candle ef- 
fectiveness, as shown in the dia- 
gram, which pictorially illustrates 
the scientific fact that existing 


least doubled if measurable and 
significant improvements in see- 
ing are to result. In addition the 
new recommendations give full 
weight to the improvements in old 
light sources, the high efficiencies 
of the new, and the ever downward 
trend in lighting costs as a result 
of all these improvements. They 
reflect the growing public con- 
sciousness of the need for better 
lighting for Better Seeing, and 
they simplify the problem of satis- 
fying this need by classification 
of all seeing activities into ten 
grades depending upon the severi- 
ty of the visual task. 

The grade classification accom- 
panies every foot-candle recom- 





foot-candle levels should be st mendation, thereby establishing 
oot Foo 
candle Grad cand ad 
Assembly: Pressing, Cloth Treating (Oil Cloth 
Medium... 20 € etc. )— 
Medium Fine 50 B Light Good a Cc 
eee 100 A Medium Goods 50 B 
Extra Fine 200 AA Dark Goods 10: A 
| 
Automobile Manufacturing: Coal Tipples and Cleaning Plants: 
Assembly Line 100 A | Breaking, Screening and Cleaning 10 D 
Frame Assembly QC Cc i] icking 20 AA 
Body Manufacturing— 
vores ‘ 20 C | Construction—Indoor 
ssembly 20 S 4 eneral. ) 

Finishing and Inspecting 00 AA | soeats os J 
Siheites 90 c Dairy Products 20 Cc 
Book Binding: Elevators—Freight and Passenger 10 

Folding, Assembling, Pasting, etc. 10 ‘ ; 

Cutting, Punching poet Stitching. 20 e Engraving 200 AA 

Embossing 20 © | Forge Shops and Welding 10 D 

Breweries: | : 

Brew House 5 E Foundries: 

Boiling, Keg Washing and Filling 10 D Changing Floor, Tumbling, Cleaning 

Bottling 90 e Pouring and Shaking Out 5 E 
Rough Molding and ore Making 10 D 

Candy Making: | Fine Molding and Core I Making 20 © 
Box Department. ‘ 20 Cc 
Chocolate Department— | Goregee—Actomabites 

Husking, Winnowing, Fat Extraction, Storage. 10 D 

Crushing and Refining, Feeding.. 10 D Repair Department and Washing 50 B 

Bean Cleaning and Sorting, Di ipping, | 

Packing, Wrapping. . . 20 Cc Glass Works: 

Milling. 50 B | Mix and Furnace Rooms, Pressing and 

Cream Making _ | Lehr, Glass Blowing Machines 10 
Mixing, Cooking and Molding 20 c | on — Cutting Glass to Size, Silver- 

Gum Drops and Jellied Forms. . 20 a 30 C+ 

Hand Decorating 50 B fr Grinding, Polishing, Beveling, 

Hard Candy— Etching and Decorating 50 8 
Mixing, Cooking and Molding. 2 Cc Inspection 100 A 
Die Cutting and Sorting. . 50 B | 

Kiss Making and Wrapping 50 B | Glove Manufacturing: 

Pressing, Knitting, Sorting— 
Canning and Preserving. 20 Cc “Tight Ser Asi 20 é 
Chemical Works: | Medium Goods 50 8 
| Dark Goods 100 A 

Hand Furnaces, Boiling Tanks, Station- Cutting, Stitching, Trimming and Inspect- 
rd Driers, Stationary and Cavity ine 

rystallizers. . 5 E Light Good 30 C+ 

Mechanical Furnaces, Generators and Whe ties Gees 1CO x 
Stills, Mechanical Driers, Evaporators, Dark Goods. . 900 AA 
Filtration, Mechanical Crystallizers, 

Bleaching. 10° Hangars—Airplane 50 B 

Tanks for Cooking, Extractors, Percola- } 
tors, Nitrators, Electrolytic Cells..... 20 C | Hat Manufacturing: 

Dyeing, Stiffe Braidi Clean 

Clay Products and Cements: | agit Ref, we ha ee 
Grinding, Filter Presses, Kiln Rooms... 5 — | Light. 20 Cc 
Molding, Pressing, Cleaning and Trim- | Medium 50 B 

ming : 10 D | Dark 100 A 

Color, Glazing and Enameling 20 C | Forming, Sizing, Pouncing, Flanging, 

. R | Finishing and lroning— 

Cleaning and Pressing Industry: } Light 920 c 
Checking and Sorting. . 20 Cc | Medium 50 B 
Dry and Wet Cleaning and Steaming. 10 Dp |} Dark. 100 A 
Inspection and Spotting 200 AA | Sewing— 

Pressing— Light. 30 C+ 
Machine 20 Cc I Medium 100 A 

Hand... 50 . | Dark 200 AA 

d Sh . 10 

air ond Pledion. ‘ 200 AA | | lee ithe & Compressor Room. 10 D 

Cloth Products: | Inspection: 

Cutting, Inspecting, Sewing— | Medium. . 20 a 
Light Goods 30 C+ | Medium Fine. 50 B 
Medium Goods 100 A Fine 100 A 
Dark Goods. . 200 AA | Extra Fine. 200 AA 
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the fundamental basis for the val- 
ues listed. Of course there can 
be some variation in seeing severi- 
ty even within a grade, hence the 
single values appearing in the 
tables represent modern practice, 
while the range of values given 
in the descriptive footnotes accom- 
panying the grades permit slightly 
lower or higher values depending 
upon the judgment of the lighting 
consultant. 

This new feature of the table 
gives it flexibility and permits the 
user to exercise his judgment 
based upon familiarity with the 
lighting problem and the economic 
factors involved, without over-em- 
phasis on minimum practice and 
without the restraint of a single 
value when higher levels than 
modern practice are justified be- 
cause of the seeing requirements 
of the installation. 


Grade Classifications 


The various grade classifica- 
tions and their applications are as 
follows: 

Grade A — 100 foot-candles. For 
very exacting and prolonged see- 
ing tasks such as fine bench and 
machine work, extra fine hand 
painting and finishing, and for 
the discrimination of fine detail 
of low contrast as in pressing dark 
cloth products and weaving dark 
woolens. For show-cases, wall 
cases and open counter displays in 
stores where discrimination of de- 
tail and attention value are im- 
portant factors. (Under varying 
circumstances the foot-candles 
may range from 30% below to 
40% above the value given.) 

Grade B — 50 foot-candles. For 
severe and prolonged seeing tasks 
such as medium bench and ma- 
chine work, medium fine assembly 
and inspection, fine sanding and 
finishing woodwork, drafting and 
proofreading. For general mer- 
chandising areas in stores and for 
show windows in small towns. 
(Range—minus 30% to plus 40%.) 

Grade C — 20 foot-candles. For 
moderately critical and prolonged 
seeing tasks such as rough bench 
and machine work, medium as- 
sembly and inspection, hand paint- 
ing and finishing, for pressing 
light cloth products and weaving 
light woolens. For circulation 
areas in stores. (Range—minus 
30% to plus 40%.) 

Grade D — 10 foot-candles. For 
visually controlled work in which 
seeing is important but more or 
less interrupted or casual, and 
does not involve discrimination of 














fine details or low contrasts — for 
rough manufacturing processes 
such as molding clay products and 
cements, glass blowing machines, 
billet, blooming and sheet bar 
mills in steel manufacturing. For 
stock rooms and active storage 
areas for a variety of small art- 
icles such as for merchandise 
stocks. 

Grade E — 5 foot-candles. For 
.interiors where crude manual 
tasks are intermittently carried 
on, such as required for grinding 
clay products and cements, stone 
crushing, hand furnaces and boil- 
ing tanks in chemical plants, stock 
rooms and active storage areas for 
medium sized materials; for the 
safe assembly or movement of peo- 
ple in auditoriums, through corri- 
dors and stairways. For active 
work areas out of doors—loading 
docks. 

Grade F — 2 foot-candles. For 
rough outdoor work such as in 
dredging and in stone quarries 
and for seating areas during base- 
ball, boxing, and other outdoor 
sports. 

Grade G — 1 foot-candle. To 
dispel darkness in large outdoor 
areas, such as bathing beaches, 
for automobile parking, lumber 
and other storage yards, and for 
industrial protective lighting. 

Grade AA — 200 foot-candles. 
For extra fine inspection such as 
required in making jewelry and 
precision instruments. For fea- 
tured items and merchandise dis- 
plays in show windows in second- 
ary business areas of large cities. 
(Range—minus 30% to plus 40%.) 

Grade AAA — 500 foot-candles. 
For feature merchandise displays 
in show windows in main business 
areas of large cities. For color 
identification in industry. (Range 
—minus 30% to plus 40%.) 

Grade AAAA — 1,000 foot-can- 
dles. Outdoor levels of illumina- 
tion. For photography, hospital op- 
erating rooms and the daytime il- 
lumination of show windows. 
(Range—minus 30% to plus 40%.) 


Lighting Problem Solution 


The problem of applying these 
levels of illumination to obtain 
correct lighting, which may be de- 
scribed as one of the vital tools 
of production, resolves itself into 
four phases: 

(1) Identifying the seeing task 
involved, 

(2) Analyzing that seeing task 
in terms of lighting intensity, con- 
trast, glare, and any factors en- 
tering into the seeing problem, 
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(3) Applying that fundamental 
information to determine the quan- 
tity and quality of light required, 
and 

(4) Utilizing to best advantage 
the proper equipment, based on the 
specifications obtained as a result 
of the first three steps, thus re- 
sulting in the selection of “the 
right light for the rigt place.” 


Wide Range of Equipment 


Far from being caught napping, 
the lighting industry is well pre- 
pared in this national emergency 
to play a conspicuous part in help- 
ing industry go over the “produc- 
tive top.” Lighting developments 
in the last few years have been ex- 
tensive, and many items of stream- 





lined lighting equipment are avail- 
able for specific industrial seeing 
tasks. 

Where mounting heights are not 
excessively high, there is avail- 
able the RLM Dome reflector with 
such accessories as dust-tight 
glass covers, diffusing glass cov- 
ers, or daylight blue cover plates, 
depending on the requirements of 
the application. Reflectors of 
prismatic glass are dependable 
tools in this field, as well as the 
Glassteel and Silver Bow] Diffus- 
ers, all designed to provide maxi- 
mum control of light distribution. 

Within more restricted mount- 
ing heights the RLM Fluorescent 
unit offers an ideal tool for many 
purposes and is being widely ap- 
plied. 








Foot 





Foot- 














candles Grade candles Grade 
Jewelry and Watch Manufacturing , 200 AA | Paper Box Manufacturing: 
Light... 1 
Laundries.......... 30 C+ Dok 10 p 
Leather Manufacturing: storage . 5 E 

Wiles eceares sve . 5 E 

Cleaning, Tanning and Stretching. . . 10 D | Paper Manufacturing 

Cutting, Fleshing and Stuffing - 20 Cc Beaters, Grinding, Calendering 10 D 

Finishing and Scarfing.... . . 30 Cc Finishing, Cutting, Trimming. . 2 a 

Leather Working: ics cueacumwies 10 D 
Pressing, Winding and Ghas ~ 
Light » C | Polishing and Burnishing...... : 20 Cc 
100 A __| Power Plants, Engine Room, Boilers: 
Boilers, Coal and Ash Handling, Storage 
30 Cc Battery a eee 5 E 
4 AK Auxiliary Equipment, Oil "Switches, 
00 Transformers, Engines, Generators, 
200 AA C ary Compressors. . 20 c 
ontrol Room— 
Locker Rooms........ ia 10 D Sustachineanis ad Whihare s0 ee 
Machine Shops: , F 
Rough Bench and Machine Work. ‘ 20 ¢ Printing Industries: 
Medium Bench and Machine Work, Type Foundries— 
a - B. Automatic Machines, Rough Matrix Making, Dressing Type 100 A 
Grinding, Medium Buffing and Poi- Font Assembly—Sorting. . 50 8 
SE pe ie NO tie a A ES 30 C+} Hand Casting....... 30 C+ 

Fine Bench and Machine b acy a | Pe Casting. . . 20 Cc 
Automatic Machines, Medium Grin mm 
ing, Fine Buffing and Polishing...... 100 A | Dry Plate and Film. . . 2000 AAAA 

Extra Fine Bench and Machine Work, | Wet Plate....... ; 3000 AAAA 

Grindiag—~ | 8 Printing on Metal. . ceuwee 2000 AAAA 
Swe aS-eesnwes ewes ‘00 AA rv any 
eacheeaae . | ne Routing, Finidiing, laniiing 
olds . 100 A 
Meat Packing: ‘deni. ke ro ; 

Rertontng, dik aha he oe 10 D Blocking, Tinning... 30 C4 

ae ae pains. SERS, ING, 20 Cc Electroplating, Washing, Backing 20 "1 

pm eons. ae PE ET: Nate Gaaenien 

Cleaning, Grinding ‘end aeiing palsies 10 D nar gata oaichith sed eos 4 F 

Baking or Roasting...........+-- ; 20 = eh ; = . 

alga Peerteeree ne een 30 C+ } Tint Laying, Routing, Finishing ‘ 100 A 

Bookkeepin , Typing and Accounting. . 50 B | . ; , 

Business lachines—Calculators, Key | Protective Industrial... .. 0.2 G 
Punch, Bookkeeping—Local IIlumina- | 
rs cacads cade ets senanseqans 100 A Receiving and Shipping. . 10 D 

a - e 

eneral Meetin + | . . 
Office Activities See Desk Work | Rubber Tire and Tube Manufacturing: 

Corridors and Stairways........ . 5 E | Stock Preperation— 

Desk Work— } Plasticating, Milling and Branbury 20 Cc 
Intermittent Reading and Writing 30 C+] Caiendering..... 30 C4 
Prolonged Close Work, Computing, Fabric Preparation—Stock Cutting and 

Studying, Sesianin 9, Reading Blue- Bead Building ; 30 C+ 
prints and Plens..... 50 B Tube end omy Tubing Machines 20 Cc 

Drefting— Tire Building— 

Prolonged Close Work—Art, Draft- | Solid Tires..... 20 Cc 
ing and Desisning in Detail... . 50 B Pneumatic Tires. . 50 B 

Filing and Index References 5 30 C+] Curing Department— 

Lobby....... : A‘ -_ 20 i Tube and Casing 50 B 

Mail Sorting. . esinnasasane 30 C+] Final “ened — 

Reception Rooms... . nee 20 GA Tube. Lan emenee 5 50 B 

Stenographic Work Casing. - ron / 100 A 
Prolonged Reading Shorthand Notes 50 B Wrapping. . seeeeesees . , 20 “ 

WR ences ¢ poteribrn eens 20 C | Warehouse........ eam 5 E 

Packing and Boxing cekeacn 10 D | Rubber Goods—Mechanical: 

. — fe Stock Preparation— 

Paint Mixing... .... ore 10 D Plasticating, Milling and Branbury. . . 20 Cc 
Calendering. ... 30 C+ 
Paint Shops: Fabric epeaion~ Stock Cutting end 

Dipping, Spraying, Firing, Rubbing, Hose Looms. .... 30 C+ 

rdinary Hand Painting & Finishing. 20 Cc Extruded Products. . . 30 C+ 

Fine Hand Painting & Finishing....... 50 B Molded Products and Curing. 3 50 8 

Extra Fine Hand Painting & Finishing— Inspection........... 1 A 
(Automobile Bodies, Piano Cases, Boxing...... aeeoans 20 Cc 

Brg ke0d oes vase sdegecaonse A Warehouse. . ; ae ‘ 5 b 






















































For higher mounting services, 
high bay and medium bay reflec- 
tors serve a specific purpose in 
projecting useful light down to 
the working plane. Designed to 
utilize incandescent or high pres- 
sure mercury vapor lamps or a 
combination of both, they provide 
efficient and satisfactory lighting 
tools. The difficulty of projecting 
fluorescent lighting any great dis- 
tance, renders this type of equip- 
ment unsatisfactory in this field. 

Bench work usually requires 
relatively high levels of light and 
freedom from projected heat or 
glare. To provide this, some form 
of localized lighting is essential. 
Functionalized fluorescent equip- 
ments are manufactured in many 


types and have been widely ap- 
plied over the past year, although 
many applications exist where, 
due to the size of equipment, or 
qualities inherent in the lamp it- 
self, fluorescent lighting is not the 
best solution. Other lighting tools 
are available, depending on the 
requirements of the seeing task, 
such as the RLM bowls, various 
types of industrial intensifiers, re- 
flector spot lamps and tubular 
bulb reflector lamps. 

Inspection operations have al- 
ways been a problem for the light- 
ing engineer, and each one must 
be individually analyzed. Again, 
the contributions of the IES re- 
search committees in solving many 
involved inspection problems must 
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candles Grade 
Sheet Metal Works: 
Miscellaneous Machines, Medium Bench 
‘ork, Punches, Presses, Shears, 
Stamps, Welders, Spinning, Medium 
PE cntbadssesstenses 20 c 
Tin Plate and Similar Inspection. ..... . B 
Shoe Manufacturing (Leather): 
Cutting and Stitching— 
Cutting Tables. 20 Cc 
Marking, Buttonholing, ‘Skiving, Sort- 
ing, Vamping and Counting— 
EE Te 20 Cc 
ne 100 A 
Stitching— 
Light Materials 30 C+ 
Dark Materials...... 200 AA 
Making and Finishing— 
Stitchers, Nailers, Sole Layers, Welt 
Beaters and Scarfers, Trimmers, 
Welters, Lasters, Edge Setters, 
Sluggers, Randers, Wheelers, 
Treers, Cleaning, Spraying, Buf- 
fing, Polishing, imbossing— 
Light AMEN. 5cs0y00>0. 20 Cc 
Dark Materials. . 100 A 
Storage, Packing and "Shipping. . 10 D 
Shoe Manufacturing (Rubber): 
— Coating, Mill Run Compound- - D 
Varihing, Vulcanizing, Calendering, 
Up, Ee ere 30 C+ 
Sole a Keng Lining, seein adh Finish - 
ing Processes. ; 50 B 
Soep Manufacturing: 
Kettle Houses, Cutting, Soap Chip & 
DE os dhomknentnssameweuens 10 
Stamping, Wrapping end Packing, Fill- 
ing and Packing Soap Powder...... 20 C 
Stairways, Corridors and Passageways... . . 5 E 
Steel and Iron Manufacturing: 
Billet, Blooming, Sheet Bar, Skelp and 
Slabbing Mi Mills WS PROT RN 10 D 
Boiler Room, Rewer House, Foundry and 
MEMS 5 Se ciseassied casi 10 D 
Hot Sheet and Hot Strip Mills....... 10 D 
Cold Strip, Pipe, Rail, Rod, Tube, Uni- 
versal Plate and Wire Drawing...... 10 D 
Merchant and Sheared Plate Mills... .. 20 G 
Tin: Plate Mills— 
Hot ae Rolling & Tinning Machine 
RR ier 10 D 
Cold Strip een 20 Cc 
Inspection— 
Black Plate, Bloom & Billet Chipping. 30 * C+ 
Tin Plate and Other Bright Surfaces. . B 
Machine Shops & Maintenance Dept., 
Repair Shops— 
Rough Bench and Machine Work... . 20 ¢ 
Medium Bench and Machine Work. 30 C+ 
Fine Work—Buling, Polishing, Etc... 100 A 
ON eee 200 AA 
Blacksmith Shop. . 10 D 
Laboratories (Chemical “and. Physical) 
Carpenter and Pattern Shop........ 30 C+ 
DE siségeccnisccreuetenes es 2 F 
Stone Crushing and Screening: 
Belt Conveyor Tubes, Main Line Shaft- 
ad Speces, Chute Rooms, Inside of e | 
Primary Breaker Room, Auxiliary Break- 
Under nn sxe aK iieruenacoanee 5 E 
Screens 10 D 


Foot- 
candles Grade 
Storage Battery Manufacturing: 

Molding of Grids...........-.ee00 20 Cc 
Store and Stock Rooms: 

Povgh Bulky Materials.............. 5 E 

jedium or Fine Material Requiring Care 10 D 
Structural Steel Fabrication............. 10 D 
MINS o5.cisve cteswavierenwases 30 C+ 
Testing: 

pough Ecdarcepsstisibe ckeadermawe 20 = 

Adil eo eitaewlepeaeewiakwaeked 30 + 

Extre Fine Instruments, Scales, etc...... 100 A 
Textile Mills (Cotton): 

2 — Picking, Carding, and 

De ia hahah aa ORS ARS 10 D 
siubing, , Set Spinning, Spooling. . 20 Cc 

a wicedaeionnntede5s.00s'e 100 A 

Warping SS EEE ae 30° C+ 

Beaming and Slashing on Comb— 

EN thn aie d cas dodaci 20 < 

a Ta neteasciswepacnarey 100 A 

Inspection— 

Grey Goods (Hand Turning). ...... 50 B 

Denims (Rapidly Moving).......... 200 AA 

Automatic Tying- i. * hawitine we eeenne 50 B 

Drawing-in by Hand.............+-. 100 A 
Silk and Rayon Manufacturing: 

Soaking, Fugitive Tinting, and Condi- 

tioning or Setting of Twist......... 10 D 

inding, Twisting, Rewinding, and 

Coning, Quilling, Slashing......... 30 C+ 

ber (Silk or Cotton System)}— 
og he on Running Ends, on Reel, 
= Beam, on Warp at Beaming. . 50 B 

Drawing-In— 

On Heddles and on Reed......... 100 A 

Weavi 

On Heddles and Reeds 10 D 

rs Warp Back of Harness. . 20 S 

On Woven Cloth.......%.. 30 C+ 
Woolen: 

Carding, Picking, Washing, Combing, 

Twisting, Dyeing... ........00-005 10 D 

Drawing-!n, aeee— 

NS 5 3:5.0cc.cbredue onbs-coe 20 © 

Medium Goods............00-00 50 8 

EG od. iasenensieeneceeyee 100 A 

Weaving— 

I ss isis csvegaapow.onedient 20 © 

Medium Goods 50 B 

Dark Goods........ 100 A 

Knitting Machines 20 G 
Tobacco Products: 

Drying, Stripping, General........... 10 D 

Grading and Sorting. ..........0+0+5 100 A 
Toilets and Wash Rooms.............. 10 
Upholst Aut Coach, Fumi- 

Bs ka tsbeneesiatcuseredeennees 20 € 
NDS. cask vangesenesceucwnwene 5 
Woodworking: 

Rough Sawing and Bench Work....... 10 D 

Sizing, Planing, Rough Sanding, Medium 

Machine and Bench Work, Gluing, 

Veneering, Cooperage..........+. 20 € 

Fine Bench and Machine Work, Fine 

Sanding and Finishing...........-. 50 B 
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be highly commended. This has 
resulted in the design and manu- 
facture of many specialized light- 
ing tools, of which, the large area, 
low brightness types are an ex- 
ample. Fluorescent lighting equip- 
ment is available as well, in a wide 
range, and is adaptable to multi- 
tudes of inspection processes. 

In the field of exterior lighting, 
whether the need be for protec- 
tion, construction, loading or safe- 
ty, there is an abundance of the 
correct lighting tools to apply— 
dome and angle type reflectors, 
floodlighting units, long range pro- 
jectors, refractors of prismatic 
glass, utility spot lights, and pro- 
jector lamps. 


Hints on Applying 
Fluorescent Lighting 


Four “don’ts” which have been 
found to be helpful guides in the 
selection of the proper fluorescent 
lights by Oscar Cleaver, consulting 
engineering department, Westing- 
house Lamp Division, Bloomfield, 
New Jersey. 

Don’t light continuous surfaces, 
(such as a long wall) with combina- 
tions of two colors of fluorescent 
lamps or of fluorescent and incandes- 
cent lamps unless the light is well 
mixed before reaching that surface. 
Streaks of color will likely occur. 

Don’t illuminate different sections 
of a continuous surface with differ- 
ent light sources (such as 20 feet 
with incandescent and the next 20 
feet with fluorescent) for the effect 
will be most unpleasant due to the 
very apparent contrast produced. 
Change colors only at architectural 
breaks or to emphasize architectural 
features which normally break up the 
surface anyway. The use of fluores- 
cent lighting to emphasize a window 
section, a wall niche, or a photo mur- 
al, etc., with general lighting either 
incandescent or a different color of 
fluorescent can be achieved with suf- 
ficient care. 

Don’t overlook the fact that the 
fluorescent lamp lacks deep red and 
that due to the physical makeup of 
the eye, the use of green pigments in 
decoration will make it more sensi- 
tive to red pigments, and, in a meas- 
ure, help to overcome this deficiency. 
This may be important in department 
stores or offices. Avoid yellow-green 
pigments, however, for they may be 
over-emphasized. 

Don’t undertake the selection of 
any materials for your interiors un- 
less they are seen under the color of 
light you intend to use, including 
natural daylight. This will eliminate 
most of the trouble you may experi- 
ence in applying fluorescent lighting 
to your interiors. 
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ing all phases of industrial wiring, discusses the basic 


| This article, the first of a comprehensive series cover- 
| wire tables of the Code and the types of wire available. 


WE are now engaged in a war 

effort, gargantuan in  pro- 
portions, unprecedented in its pro- 
duction accomplishments. Plant en- 
gineers, electricians, electrical con- 
tractors, and consultants are called 
on at all hours to provide answers 
to many and varied production 
problems. Their ingenuity, their 
intellectual resources and capaci- 
ties, their capabilities are being 
taxed to the fullest extent. 

It is hoped that these exposi- 
tions on industrial wiring applica- 
tions and installations will, in some 
measure, assist you in your work. 
This series is designed to give you 
an answer to your problem. It may 
give you the answer, but it can only 
assist you in as much as you will 
let it. The editors will welcome 
suggestions as to just what topics 
you would like to have discussed 
in future articles. 


HE ACTUAL method of wiring 

any new plant or addition is 
dependent on many factors. Phy- 
sical factors, involved in the 
actual plant construction will, in 
many cases, determine the wiring 
method. Thus a finished office 
section will require a completely 
concealed conduit system buried 
in concrete slabs, or concealed 
knob and tube in an open attic. 
A mill type construction will per- 
mit the use of almost any one of 
the types of wiring approved in 
the Code*. Often a combination 
of types will be found to be the 
most feasible installation. Open 
wire main feeders may be com- 
bined with both busways and con- 
duit systems. Cellular metal floor 
raceways combined with armored 
wiring systems can be used quite 
extensively. 

The recognition by the Code, 
for the first time, of the installa- 
tion of conductors of different 
systems in the same raceway is of 
primary importance. While, in 
many cases, such construction is 
not of the best type, during these 
times of material conservation, 

*Throughout this series of articles, all ref- 
erences to the “Code” refer to the National 
Electrical Code, 1940 Edition. Copies of the 
Code will be mailed promptly upon receipt of 


10c. Address requests to ELECTRICAL SOUTH, 
Grant Bldg., Atlanta, Ga. 


Industrial Wiring Practice 


By B. Z. Segall 


Code rule 3013 may offer a solu- 
tion to many problems. — 

In general, conductors of light 
and power systems may occupy the 
same enclosure provided: 


(a) Systems are operated at 
600 volts or less. This permits 
both d-c and a-c systems within 
a common enclosure without the 
use of a barrier separation. 

(b) All wires are insulated for 
the maximum voltage of any sys- 
tem within the enclosure. Thus a 
550-volt d-c railway system may 
be installed in the same conduit 
with a 220-volt, 3-wire, 3-phase 
system. However, if the 550-volt 


system has 1,000-volt insulation 
on its conductors, the polyphase 
conductors do not have to have 
similar insulation since the nor- 
mal 600-volt covering of the a-c 
conductors will withstand the 
550-volt d-c potential. 


If the conductors are operated 
on systems above 600 volts, they 
cannot be enclosed in the same 
raceway with wires operating at 

- 600 volts or less. 

The actual application of any 
one wiring method to a plant will 
require some study and fore- 
thought. A new plant can be 
analysed from one view point, an 
old plant from another. Many old- 


TABLE 1—ALLOWABLE CURRENT-CARRY- 


ING CAPACITIES 


OF CONDUCTORS 

































































IN AMPERES 
Not More Than Three Conductors in Raceway 
or Cable 
(Based on Room Temperature of 30° C. 86° F.) 
Paper ; i adel 

Synthetic Sypchettc 

Type SN s 

| Rubber NA _|Asbestos| Impreg- 

Size | Rubber cine Asbestos|Var-Cam| nated |Asbestos 
AWG /|TypeRW|TypeRU| RHT Var-Cam ing sbestos| Type A 
MCM | Type R TypeRH| 7 AVA |Type A 

Rubber AVB te 
Type AVL 
RPT Var-Cam 
Type RP Type V 
14 15 18 22 23 28 29 32 
12 20 23 27 29 36 38 42 
10 25 31 37 38 47 49 54 
8 35 41 49 50 60 63 71 
6 45 54 65 68 80 85 95 
5 52 63 75 78 94 99 110 
4 60 72 86 88 107 114 122 
3 69 83 99 104 121 131 145 
2 80 96 115 118 137 147 163 
1 91 110 131 138 161 172 188 
0 105 127 151 157 190 202. 223 
00 120 145 173 184 217 230 249 

000 138 166 199 209 243 265 284 
0000 160 193 230 237 275 308 340 

250 177 213 255 272 315 334 372 

300 198 238 285 299 347 380 415 

350 216 260 311 325 392 419 462 

400 233 281 336 361 418 450 488 

500 265 319 382 404 468 498 554 

600 293 353 422 453 525 543 612 

700 320 385 461 488 562 598 668 

750 330 398 475 502 582 621 690 

800 340 410 490 514 600 641 720 

900 360 434 519 556 ose one eae 
1,000 377 455 543 583 681 730 811 
1,250 409 493 589 643 coe owe ose 
1,500 434 522 625 698 784 
1,750 451 544 650 733 sae 
2,000 463 558 666 774 839 ae. eas 
CORRECTION FACTOR FOR ROOM TEMPERATURES OVER 30°C. 
Cc. F. 

40 104 -71 -82 .88 -90 -94 -95 

45 113 .50 .71 -82 O22 waa vee 

50 122 -00 .58 -75 -80 .87 .89 

55 131 ose -67 ove sae ae — 
60 140: 58 -67 -79 .83 .97 
70 158 35 .52 -71 -76 .93 
75 167 00 tne ‘nate ae eae 
80 176 .30 -61 .69 -89 
90 194 -50 -61 - 86 
100 212 eee -51 -82 
120 248 -72 
140 284 -63 




















This table on current carrying capacities and the table on the following 
page describing the various conductor insulations are reprinted from the 
1940 edition of the National Electrical Code. 
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er plants have gone through the 
throes of “growing pains” adding 
a new section here, a new process 
in some other part of the plant. 
When offered a big emergency 
order the plant managers find 
themselves obliged to completely 
survey and redesign their electri- 
cal facilities. Whether a new de- 
sign, or an addition, or a redesign 
of electrical wiring is to be made, 
there are always the problems of 
proper type of wire or size of 
busway, and voltage drop. The 
1940 Code with its new tables of 
capacity and recognition of new 
rubber, sythetic and asbestos types 
of insulations have further added 
to the dilemma of those who are 
not more or less familiar with 
Code lore and practice. 
Exhaustive tests on conductor 
insulations have been made over a 
period of some years; the result 
of these experiments form the 
background of the new wire tables. 
The new values of current capac- 
ity shown in the table have been 
scientifically determined and tem- 
pered with practical considera- 
tions to give reliable and safe data. 
For raceway installations there 
are available seven classes of in- 
sulated wires. (See Table I, Na- 
tional Electric Code, 1940 Edition, 


CONDUCTOR INSULATIONS—600 VOLTS 


reprinted herewith.) Each class 
may include two or three types of 
insulation. The only governing 
factor as to the class of a partic- 
ular insulation is the thermal abil- 
ity of the insulation to carry the 
full load current above a certain 
average temperature without af- 
fecting the characteristics of the 
insulation to such an extent as to 
cause its physical breakdown. 

The average room temperature 
has been selected as 380° C. 
(86° F.). Any three wires in a 
raceway or cable installed in an 
average location will not deterior- 
ate from the heat generated in the 
wire if currents are kept at or 
below the values shown in the 
table. 

The tests show that standard 
“Code-rubber” insulated wire with 
its 20 or 25 per cent pure rubber 
content will break down quite rap- 
idly if subjected to a temperature 
of 50° C. (122° F.). Thus, for 
example, three 500,000 cir mil 
cables having Type R (or Type 
RW) rubber insulation, when in- 
stalled in a conduit, flexible-metal- 
lic tubing, non-metallic covered 
cable or other types of raceways or 
cable, in an average residential, 
commercial or industrial location 
should not be loaded above 265 am- 








Maximum 















































































































































Trade Type Operating Insulation Thickness of Outer Use 
Name Letter | Temperature | Insulation Covering 
| . Moisture-Resistant . — 
: ls ee | é ode Flame-Retardant General Use 
Code R 50C (122F) | Scaee Fibrous Covering 
| Kk 
—— % “ES —= a Mo! isture Molsture-Resistant General Use or tn 
Molsture RW 50C (122F) Resistant Same as Type R Flame-Retardant Wet Locations 
Resistant Ru Fibrous Covering See Section 3035 
aa wy, z 5 j P Performance ™M oisture-Resistant 
Performance RP 60C (140F) | jrade Same as Type R Flame-Retardant General Use 
| Rubber Fibrous Covering 
<r | “Heat- Resis stant | Molature- Resistant 
Heat- RH 75C (167F) jrade | Same as Type R jJame-Retardant General Use 
Resistant Rubber | ‘ibrous Covering 
Small Diameter| _ ~ Heat-Resistant s “Molsture-Resistant —o ana ie 
Building Wire| RHT | 75C (167F) rade 14-10 2/64 | Flame-Retardant General Use 
(Heat-Resistant) Rubee ] 8 see 64 Fibrous Covering 
Small Diameter es Performance a Moisture-Resistant Rewiring. E xis ting , 
Building Wire RPT 60C (140F) 3rac 94-10. 2... 5002+ VE Flame-Retardant Ra ays 
(Performance) Rubber Fibrous Covering See 301 iS-e 
ee ae Slee CS, Ee ee anni 
2 | 90 Per Cent Moisture-Resistant Rewiring Existing 
Type Ree] RU | 60C (140F) Unmilled | ee 18 Mils | Flame-Retardant ‘ ; 
(See Note) | Grainless Rubber | | Fibrous Covering See 3005-e 
Solid ee 2/64 
Solid Flame-Retardant _ Serre 3/64 Rewiring Existing 
Srathetic SN 60C (140F) | Moisture-Resistant 6-2 4/64 None Raceways 
(See Note) | Synthetic 1 Bi« 5/64 | See 3005-e 
ae u Compound —_ 
Syntheticand | 14-8................. 
Asbestos ‘ * hhetic......20 Mits | Cotton Braid Switehboard Wirl 
Syathetia, | SNA | 900 16H ites Byathicte. Con + oO Mia | Thickness, 20 Mils sal 
P- rry Locations Only 
Varnished v_ | ssc assF) Varnished — sig Pineoms Covering Untess Lead sheathed 
Cambric Cambric ~ Smaller than No 6 by 
Bircvcccrccesees 3/64 Lead Sheath Special permission. 
14-8 Sol. . r+ ot 
6-2 _ 5 Mils 
Asbestos Impregnated :, 7 — 
Varnished | AVA |110C (230F)| Asbestos and | ,}-4/0, Sol & Pe | ptaheetes Braid General Use 
Cambrio Varnished Cambrie pie + a Mile Paes ee ae Dry Locations 
250-1000 Str 10 Ris 
4-8 Si 50 Mils 
. Flame-Retardant 
sbestos cs) 0 sol 80 Mils Ge 1U: 
r , Cotton Braid neral Use 
—_ AVB | 90C (194F) [Same se Type AVA | 14-2 Sez... . 60 BAUS 114-250 ” "20 Mils Dry Locations 
aa atts 83 Mil 300-1000. .26 Mils 
Lead ers 
Asbestos aaa or Stranded 14-3 3/6 : General Use 
Veruisbed AVL 110C (230F)| Same as Type AVA eer 0 80 Mils 35-300 + - Wet Locations 
‘amor! S 5/64 in. 
250-1000.....110 Mils | 5501000..6/64 in 
14-8... 40 Mils | with or Without Dry Locations Only. 
Felted . eee 60 Mils Not for Gencral Con- 
Asbestos A 200C (392F) Asbestos 1-4/0 90 Mils Asbestos Braid duit Installation. Ad 
Braid 45 Mils 
250-1000. : |: 120 Mils * Raceways, only 
Leads to or within ap 
Impregnated bags or Without ao. uf . vithout 
Im nD: A 125C (257 4 - mpregnat Braid or Molsture-re- 
y : rene Felted Same as Type A Asbestos Braid sistant Treatment, 
Asbestos raid 45 Mils _ Limited to 300 Volta 
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peres per cable. Under these con- 
ditions, it will be found that the 
temperature of the rubber will 
not exceed 50° C. and the conduc- 
tor insulation will not break down 
from excessive heating. 

The second class of insulation 
may be operated to a temperature 
of 60° C. (140° F.). This class in- 
cludes two rubber and one syn- 
thetic types of insulations. Type 
RP (“performance-grade” rubber) 
is similar to the standard Type R 
but is compounded with a larger 
percentage of pure rubber, about 
80-40% by weight. In addition, a 
new thinner rubber insulation has 
been developed and is known as 
Type RU. This insulation consists 
of 90% by weight of Latex (un- 
milled, grainless rubber liquid). 
The use of this type of insulated 
wire is limited to rewiring of old 
conduit installations. (The thin- 
wall insulation wiring will be dis- 
cussed in a subsequent section of 
this article.) In addition to the 
Type RU thin-wall insulation, the 
Type RP is also recognized in a 
thin wall grade. This wire, known 
as Type RPT, has the same insu- 
lation qualities and characteris- 
tics of the Type RP. It has, how- 
ever, 1/64” less wall thickness 
than the Type RP. Both the Type 
RU and the Type RPT are limited 
to wire sizes Nos. 14, 12 and 10. 


The third type of 60° C. (140° F.) 
wire is known as Type SN (Syn- 
thetic). This type of insulation 
has appeared in the trade journals 
under various names, such as 
American Steel and Wire Co.’s 
“Ampyrol,”’ Anaconda’s “Den- 
sheath,” Crescent Insulated Wire 
and Cable Co.’s “Synthol,” General 
Cable Corp.’s “Gencaseal,’ Gen- 
eral Electric Co.’s “Flamenol,” 
Hazard Wire Work’s “Hazakrome,” 
Simplex Wire & Cable Co.’s “Plas- 
tex,” Triangle Conduit & Cable 
Co’s “Triplastic,” and U. S. Rub- 
ber Co.’s “Synrub,” to mention some 
of these trade names. These con- 
ductors consist of annealed and 
tinned copper wires having only 
a covering of synthetic material 
without any inner or vuter braids. 
This wire is also limited to use in 
rewiring work. It is, however, 
available in sizes up to and in- 
cluding No. 4/0. 

The next class consists of a 
rubber compound capable of being 
operated at a maximum tempera- 
ture of 75° C (167° F.). Type RH 
(heat resisting) rubber insulation 
has about 60% pure rubber and 
certain other physical aspects 

(Continued on page 31) 




















N THE ELECTRICAL industry, 

a test is a means of determin- 
ing whether or not a piece of 
electrical apparatus will perform 
as indicated on its nameplate, and 
if not, wherein the trouble lies. 
Tests should all be standard and 
of a nature that can be easily 
understood by both layman and 
engineer—to this end instruments 
and methods should be employed 
which are standard. 

I was greatly impressed recent- 
ly by one statement made in re- 
ply to the question, “How do you 
start to find trouble in a faulty 
motor?” The answer was, “I look 
at the motor where generally 90% 
of the trouble is visible!” 

Therein lies the key to a suc- 
cessful maintenance man: be ob- 
serving and apply the knowledge 
you have gained from years of ex- 
perience. This is your best asset, 
and a tremondous time saver. 
Most troubles are visible or aud- 
ible, so with a little application 
of thought to the job at hand and 
a few supporting tests to check 
your judgment after properly look- 
ing and listening, you should be 
able to go right to the core of 
the trouble. 

Tests are especially important 
in two places: (1) when the ma- 
chine does not operate properly 
and the trouble must be determin- 
ed; and (2) when repairs have 
been completed and assurance is 
needed that everything is in good 
working order. 


Preliminary Checkup 


First, a general inspection 
should be made of the entire ma- 
chine without any dismantling. If 
the motor appears to be in run- 
ning condition it should first be 
given a low voltage ground test 
in the stator winding, and if slip 
ring, also on the rotor winding. 
If the winding is clear from 
grounds and appears to be in reas- 
onably good condition, the motor 
should be given a running test 
starting at half voltage and then 
on full voltage to see that there 
is no excessive unbalance. 


*President of Independent Electric Machinery 
Company, Kansas City, Mo. This article is based 
on an address presented before the annual con- 
vention of the National Industrial Service Assn., 
in Buffalo, N. Y. 
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Industry’s Maintenance 
Problem Increases With 
Three Shift Operations 


By J. E. Launder* 





A switchboard which can be 
quickly changed from 5 to 100 am- 
peres with intermediate scales of 
10, 25, and 50 amperes, a 3-phase 
ammeter switch, and a transform- 
er for supplying 8 voltages, 110, 
220, and 440, should be available 
to eliminate all switching of leads 
at the instruments. 

If you do not make a load test 
then make a locked rotor test at 
half voltage. This information 
with the running current usually 
gives the test man a pretty good 
idea of the condition of the motor 
winding. 


Bearings and Rotors 


Always check bearings for 
looseness and set a standard be- 
low which you will not allow a 
motor to go into service. Ordinary 
practice is to allow for sizes up 
to 2 inch shaft diameter not over 
004 inch out. And over 2 inch 
shaft diameter, not over .008 inch 
out. 

It is a good idea to check rotors 
for balance because unbalance 
can cause a lot of bearing trouble 
and heating. With modern bal- 
ancing ways or rollers the static 
balance is comparatively easy, es- 
pecially with machines of speeds 
not exceeding 1800 rpm. When 
speeds exceed 1800 rpm, then bal- 
ancing is better done dynamical- 
ly. Such equipment, however, is 
expensive but is much more ac- 
curate. There are several types 
of apparatus to accomplish this. 

In cases of extreme slip or lack 
of horse-power or torque, the test 
man, no doubt, would at once test 
for loose bars in rotor or loose 
connections between bars and end 
rings. 

The locked rotor test can be 
used sometimes in place of a load 
test. Use half voltage and a prony 
brake, which together with the 
running current gives a fair idea 
of the motor’s condition. 

On squirrel cage rotors, the con- 
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dition of poor joints between rotor 
bars and end rings is always a 
difficult one to detect. There are 
two methods which can be used 
for locating trouble of this kind. 
The first one is to run the motor 
without load and then reverse it at 
full speed, which is commonly 
called “plugging.” A good rotor 
will stop almost immediately and 
accelerate rapidly in the new di- 
rection of rotation. A rotor with 
poor end connections would take 
.appreciable time to come to a stop 
and accelerate very slowly in the 
opposite direction. 

Another test for bad rotors is 
to apply a powerful growler to the 
rotor and use a thin piece of steel 
as a feeler over each slot. The 
slots with the bad bars can im- 
mediately be detected. 

On single-phase, fractional 
horsepower, repulsion - induction 
motors, a torque test should be 
used to insure correct setting of 
the spring controlling the centri- 
fugal device. If this device oper- 
ates at too low a speed or too 
high a speed, it may give trouble 
on the job. 


Stator Tests 


If the trouble is in the stator 
and the burn-out is not clearly vis- 
ible, the megger can be used suc- 
cessfully to locate grounded coils. 
If no megger is available, then an 
inside growler will be found very 
useful in connection with a piece 
of thin steel to be used as a Vi- 
brator. But by all means provide 
yourself with an up-to-date meg- 
ger which is an improved method 
of locating electrical troubles. Di- 
rections come with each instru- 
ment and once you are familiar 
with ,its use you will never be 
without one. It indicates: faulty 


insulation, resistance (if high 
enough), open circuits, and volt- 
age. 


When a-c stators are newly re- 
wound, no testing is necessary un- 
til the phase groups are connected 
and then a test is made to ground 
and between phase groups before 
dipping and baking and again af- 
ter removing from the oven. The 
motor is then assembled and a no 
load running test made and the 
balance of current in each phase 

(Continued on page 70) 
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EN WHO work on blueprints 

vital to America’s war effort 
must have shadowless lighting. 
Providing such lighting was one 
of the tasks of Ideal Electric Co., 
Knoxville, which was given the 
contract for lighting and air con- 
ditioning the seven-story Union 
Building, one of the office build- 
ings in Knoxville occupied by TVA 
power draftsmen, construction ex- 
ecutives, and others. 

Fifty-foot candles of indirect 
light was the minimum require- 
ment, with the further restriction 
that all shadows in the drafting 
department had to be eliminated. 

Another problem was to do the 
work without interrupting in any 
way the activities of these men, so 
important to providing additional 
power needed to produce alumi- 
num and other war materials. The 


New Wiring Methods Utilized 
In Building Modernization 


By Warner Ogden 


building was occupied completely 
during the entire modernization 
projects. 

Indirect lighting throughout 
was decided upon and some nine 
hundred 500-watt fixtures were re- 
quired. The building had to be 
rewired in order to take care of 
the increased load. 

Part of this rewiring for new 
circuits necessitated the pulling 
out of old circuits and replacing 
them with the new Type SN small- 
diameter wire. In most such cir- 
cuits, the contractor took our four 
wires and put in eight, doubling 
capacity. 

As the building was of concrete 
construction and fireproof, that 


too made the job different from 
most of those undertaken. 


In the 





Above, lighting distribution panel board installed by Ideal Electric Co. in 


TYA office building at Knoxville. 


Below, the power distribution panel 


board. Notice that the contractor marked each unit with white lettering. 
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words of Glen White, partner with 
J. S. Ward, in the Ideal Electric 
Co., it “was a very unusual kind 
of job.” 

“One unusual thing about it,” 
said Mr. White, “was that there 
were about twice as many fixtures 
for given floor space. We couldn’t 
stop work for five minutes, either. 
We had to do the work and main- 
tain service on the building. 

“We had to work after TVA em- 
ployes left and that necessitated 
quite a bit of night work after 
regular working hours. 

“Each floor required six lighting 
panels to take care of the new fix- 
tures, making 42 panels in all. 

“The type of fixture used was 
the Miller Upton indirect silver 
bowl fixture.” 


Surface metal raceway was 


used to a great extent. 
The Flex-A-Power feeder dis- 
tribution systems and Flex-A- 


Plugs installed were among the 
first of their kind in Knoxville 
and were considered unusual for 
an office building. Flex-A-Power 
has an extremely flexible system 
as its various parts are construct- 
ed so that they may be intercon- 
nected by the use of standard fit- 
tings, such as elbows and tees, to 
suit the construction and layout 
of any building. 

The air conditioning job was 
also considered unusual. The point 
of service for the 345 hp load 
begins at the power supply vault 
in the basement, which includes 
one 500-kva unit and one 450- 
kva three-phase _ transform- 
ers. From this vault service is 
fed to the main circuit breakers 
through 2,500-ampere, three- 
phase, four-wire Trumbull bus. 
The main power switch is a 1,600- 
ampere air circuit breaker, which 
feeds the new Trumbull Flex-A- 
Power distribution system for all 
air conditioning motors. 

The lighting service is controll- 
ed by 800-ampere oil circuit 
breakers. 

Two compressors, one 125 hp 
and one 100 hp, which operate au- 
tomatically, are controlled by 
across the line starters. 

Control and operation is com- 
pletely automatic with thermosta+- 

















Building, Knoxville. 


ic controls at different points in 
the building. The air is all washed. 

“TI don’t know of any other job 
just like this one,” declared Mr. 
White. “We consider it one of 
the best lighted and best air con- 
ditioned buildings in Tennessee.” 





Above, automatic control panel installed for all air-conditioning in the Union 
A framed diagram of the whole lighting and air- 
conditioning system of the building swings out for convenient reference. 
Below, Scottie Kidd, building engineer, at one of the two compressors. 


The building is owned by Massa- 
chusetts Mutual Life Insurance 
Co., and is under the supervision 
of W. E. Fox, mechanical super- 
visor, and L. K. Clennon, district 
engineer for the company. The 
local agent is R. M. Perrin. 





Capitalize Past 


LECTRICAL contractors will 

readily agree that it is not 
the amount of money available 
that often determines the success 
of a job, not the materials that 
may be used, nor the ability of 
the workmen who carry out the 
plans, but the experience of the 
firm and those men who supervise 
the work. Little problems pop up 
in the fulfillment of a contract; 











Experience 


Like History, electrical jobs tend to repeat 
themselves, and records that facilitate easy 
reference to past experience are invaluable. 


problems that call for an exercis- 
ing of the gray matter; and the 
manner in which they are worked 
out often determines the profit 
or loss. 

In San Antonio, Texas, the Gra- 
ham and Collins Electric Company 
has long been recognized as one 
of the southwest’s leading electri- 
cal contractors. No small amount 
of credit for this fine reputation 
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is due Fred Loth, superintendent 

of the contracting division, and in 
the following paragraphs, Mr. 
Loth discusses some of their ex- 
periences. 

“Successful contracting depends 
upon three accepted practices,” 
Mr. Loth stated. “These may be 
listed as follows: 

“First: care must be exercised 
in estimating the cost of a job so 
that the bid entered, if accepted, 
will enable the firm to do the work 
in an efficient manner. 

“Second: when a contract has 
been awarded, each phase of the 
work must be carefully studied so 
that the work will follow a pro- 
gressive course and be completed 
with a minimum loss of time and 
effort. 

“Third: careful supervision 
must be exercised on all work in 
order that these aims may be 
achieved and the work show a 
fair profit. 

“One of the greatest problems 
confronting the electrical contrac- 
tor, or any other sub-contractor 
for that matter, is in planning his 
work so that it will co-ordinate 
with other activities. We have 
worked on some jobs where the 
general contractor had every step 
of the construction carefully plan- 
ned before ground was broken, and 
the work went along smoothly to 
the satisfaction of all concerned. 
And, we ‘have been on other jobs 
where the contractor jumped 
about from one part of the con- 
struction to another with resultant 
confusion and much wasted time 
and effort. We endeavor to elim- 
inate this problem by referring to 
previous jobs on which the gen- 
eral contractor has been engaged, 
and from this reference, we are 
better able to figure our estimates. 

“Time and money may be saved 
on many jobs through close con- 
tact with the work and the de- 
velopment of plans that get more 
work done with less effort. We 
had the electrical work on a new 
retail building here, completed 
several months ago. Here the 
ceiling was twenty-five feet high 
on the ground floor, and illumina- 
tion called for thirty-two fixtures, 
each six feet in diameter and 
weighing two hundred seventy- 
five pounds each. 

“We saved time on this work 
by building a portable platform 
approximately twenty feet high. 

This platform was of sufficient 
size so that the fixtures could be 
hoisted up through the framework, 
after which planks were laid 
(Continued on page 70) 
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Defend Your Business Security 


With Better Management 


RAPER AND LONG, elec- 
trical contractors at Frank- 
lin*, made money and lost money 
this past year. Sounds paradoxi- 
cal; nevertheless, it is true. An 
analysis of their records shows 
that they made $2,400 net profit 
on the business as a whole but lost 
$344.40 on house wiring installa- 
tions. The other departments 
were carrying this “weak sister.” 
When we disclosed our findings 
to Phil Draper, he exclaimed, “We 
keep departmental records of 
sales, cost of sales and margins. 
We charge direct expense, such as 
rent, insurance, depreciation and 
interest to the departments in- 
volved and the books show that 
every department is holding its 
own. Indirect expenses are not 
pro-rated but charged to an ac- 
count called, ‘General business ad- 
ministration.’ We watch all ex- 
penses closely. This past year, 
1941, indirect expenses were $6,120 
or 9 per cent of $68,000 sales, 
which is a safe ratio, and since we 
made $2,400 after deducting these 
expenses plus salaries for Long 
and myself, it indicates that the 
business is being managed effi- 
ciently. Please explain how you 
figure we lost $344.40 on house 
wiring installations.” As we ex- 
plained it to Phil Draper, we now 
explain it to you. 
Overhead expenses fall into two 
groups for pro-rating: direct and 
indirect. The former clearly are ap- 


*These are fictitious characters, of course, 
used merely to facilitate this discussion on the 
prorating of overhead expenses. 





theless, these indirect expenses 





must be pro-rated in some way to 
the various departments to arrive 
at true departmental profit. Be- 
cause the indirect expenses are 
pro-rated indirectly, they are giv- 
en that name. All expenses ulti- 
mately must, be charged to in- 
come-producing departments be- 
cause they are the only sources 
that can recover these charges. 
Many electrical contractors, like 
Draper and Long, handle direct 
expense properly but consider in- 
direct expense as one total instead 
of pro-rating it to income-produc- 
ing departments, hence, they never 
ascertain the relative strength of 


2. Proper Proration of 
Indirect Expense 


By Arthur Roberts 


This is one of a series of articles 
which will discuss various phases of 
business management from the 
viewpoint of the electrical contrac- 
tor and appliance dealer. The first 
article of the series appeared in 
the December 1941 issue of this 
publication. 

Questions by readers relating to 
their specific problems in cost ac- 
counting, department records, etc., 
will be given prompt attention. Ad- 
dress such inquiries to the editors. 








plicable to one or more depart- 
ments; the latter, such as office 
expense, owner’s salary and de- 
livery expense, non-applicable to 
any department but chargeable to 


their departments and manage 
them “in the blind,” a condition 
doubly dangerous to success be- 
cause these contractors assume 
that departmentization assures 
them profits. 

From a study of this subject, 








the business as a whole. Never- we find that the recording of di- 
eter Sr eee ee $68,000........ 100.0% 
a ee 45,200........ 66.5 
en See ere Te $22,800........ 33.5% 
Direct overhead expense. . . $14,280 
Indirect overhead expense. 6,120 
Total overhead expense. . . $20,400. .$20,400........ 30.0 
Net profit on sales................ DP Mes cases 3.5% 





Table 1. This condensed profit and loss statement for 1941 of the hypo- 
thetical firm of Draper and Long is used as a basis for this discussion of 
the proration of overhead expense. 














Departments 
Oil burners 


Motor sales and installations. . . 
House wiring installations.... . 
Other lighting installations... . . 
Fluorescent lighting.......... 
Industrial installations........ 


Total direct expense.......... 


rect expense gives little trouble 


Direct Expense % but the indirect expenses often 
.. .$1,531.60 11% confuse. Much of this confusion, 
-.. 2,220.80 16 as with depreciation, is engender- 
... 1,680.00 12 ed by the many involved discus- 
... 5,171.60 36 sions, verbal and printed, on pro- 
... 1,274.00 9 rating, allocating, distributing or 

2,352.00 16 apportioning overhead expense. 
a jhe ts tsi Electrical contractors are advised 
. .$14,280.00 100% to distribute overhead according 


to labor hours, prime cost, unit of 





Table 2. Draper and Long’s departmentized direct expenses. The percent- 
ages represent each department’s proportion of direct expense to the total. 


sale or output, upon an experience 
percentage basis, according to the 
payroll, upon materials, to pro- 





rate selling expenses on a basis 
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different than the pro-ration of 
other overhead expense, etc. 

No wonder many contractors as- 
sume that the pro-rating of indi- 
rect overhead expense is intricate 
and costly, hence, let it slide to do 
a half-baked job as Draper and 
Long did. There are different 
schools of thought on the subject; 
accountants differ on the methods 
of allocating overhead expense; 
reliable and accurate overhead 
distribution is a matter of dispute 
and doubt. However, by means of 
many field tests and years of ex- 
perience on the accounts of elec- 
trical contractors, we have estab- 
lished that the following method 
is simple, accurate and most ap- 
plicable to this field. 

Draper and Long’s accounts 
make an excellent case study be- 
cause they are indicative of so 
many other contractor accounts in 
this industry, which pro-rate over- 
head expense incorrectly. Draper 
and Long’s condensed profit and 
loss statement for 1941 was as 
shown in Table 1. We eliminate 
cents and use round figures for 
clarity. 

The direct expenses were prop- 
erly distributed to the six de- 
partments, the indirect expenses 
were combined under one account 
called, “General business admin- 
istration.” This routine is good 
accounting as far as it goes but 
after the indirect expenses had 
been totaled in one account, they 
should have been allocated to the 
various departments on the same 
percentage as the direct expenses. 
This procedure confuses many be- 
cause it seems involved but it can 
be reduced to simple fundament- 
als. Here’s how. 

Draper and Long’s direct ex- 
penses were departmentized on 
their books as shown in Table 2. 
The percentages represent each 
department’s proportion of direct 
expense to total. To arrive at the 
proper allocation of indirect ex- 








Departments 


Oil burners ............... 


House wiring installations... . 
Other lighting installations... 
Fluorescent lighting ........ 
Industrial installations ...... 


Total indirect expenses...... 


Indirect Expense % 
...-$ 673.20 11% 
---. GF9.20 16 
.... 434.40 12 
-.+. 2,203.20 36 
.... 550.80 9 
---. GIRS 16 
... - $6,120.00 100% 





Table 3. Here the percentages of direct expense in Table 2 have been 
applied to the total indirect expense in order to obtain each department’s 
properly prorated share of indirect expense. 











pense, we pro-rate this total with 
the same percentages to the same 
departments, basing the computa- 
tion on $6,120 instead of $14,280, 
using the nearest round figures, 
which is satisfactory for this pur- 
pose. See Table 3. 

Now, for the final recap of 
Draper and Long’s departmental 
accounts with the indirect expens- 
es ($6,120) properly pro-rated in- 
stead of being deducted in one 
lump sum. This analysis is shown 
in Table 4. 

This analysis shows how im- 
portant it is to pro-rate overhead 
expense properly, both direct and 
indirect. By making all depart- 
ments carry their fair share of 
expense, an analysis of the ac- 
counts will reveal to Draper and 
Long at any time the relative value 
of each department as a profit- 
builder and that is what they want 
to know, particularly at a time 
like this. But this information is 
not revealed unless all expense 
items are properly distributed. 

The foregoing breakdown shows 
that the firm lost 7.5 per cent on 
sales of house wiring, figuring the 
percentage-on-sales return; that 
the motor sales and installations 
department made the lowest net, 
2.3 per cent; and that industrial 
installations were most profitable, 


8 per cent. However, from the 
standpoint of dollars and cents, 
fluorescent lighting sales were 


. low with $94.10 net profit and 


other lighting installations high 
with $1,235.20 net profit. 

To manage a business intelli- 
gently these days, such detailed 
information is necessary and it 
can be acquired only through al- 
location of overhead expense plus, 
of course, departmentization. 
With such detailed information 
available, Draper and Long can 
take steps to increase the net on 
the low-profit departments, elim- 
inate the loss on house wiring and 
promote lighting sales energeti- 
cally to get the long profits, which 
may entail an increase in adver- 
tising appropriation for this de- 
partment or the employment of 
outside contact men. The fact 
that fluorescent sales made a bad 
showing should also be investi- 
gated because this new light 
source is a big profit-builder for 
many electrical contractors. 

Books that serve only to record 
fiscal operations are just so many 
dead pages after the accounts are 
ruled off and a new year of re- 
cording begins. Bookkeeping has 
a much deeper function. The suc- 
cessful electrical contractor uses 

(Continued on page 68) 








Table 4. Recapitulation of Accounts with Indirect Expense Properly Prorated. 








Cost of Gross Direct Indirect Net 

Departments Sales Sales Margin Expense Expense Profit % 
Se a aa $ 7,200 $ 4,680 $ 2,520 $1,531.60 $ 673.00 $ 315.20 4.4 
Motor sales & installations_- 18,400 14,720 3,680 2,270.80 979.20 430.00 2.3 
House wiring installations_ -_- 4,600 2,530 2,070 1,680.00 734.40 344.40* Oy 
Other lighting installations __- 24,600 15,990 8,610 5,171.60 2,203.20 1,235.20 5.0 
Fluorescent lighting_-_-_----- 4,800 2,880 1,920 1,274.00 550.80 94.10 2.0 
Industrial installations_-__-_- 8,400 4,400 4,000 2,352.00 979.20 669.90 Se... 
PN oi iatmcmeteee $68,000 $45,200 $22,800 $14,280.00 $6,120.00 $2,400.00 i 
*Loss. 
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A SIGNIFICANT development 
in the field of fluorescent 
lighting came to a climax recently 
with the introduction of the 
“U.R.C. Luminaire.” The initials 
U.R.C. stand for Utilities Research 
Commission and designate this 
luminaire as the scientific product 
of more than two years of re- 
search and experimentation to cre- 
ate a low-cost shielded fluorescent 
fixture offering flexibility, low 
brightness, easy installation, and 
simple re-lamping and mainten- 
ance. 

The design specifications for 
this unit were developed in the 
lighting laboratories of the Com- 
monwealth Edison Company, of 
Chicago, under the direction of its 
chief testing engineer, Edwin D. 
Tillson. The officials of this com- 
pany, while recognizing the tre- 
mendous possibilities of fluores- 
cent lighting, realized that certain 
obstacles had to be overcome in 
order for them to be able to as- 
sure their customers, the public, 
of really good, comfortable light- 
ing. 


Two-Year Research 


Over a period of two years, 
many types of enclosed and par- 
tially enclosed fixtures were de- 
signed, made by hand and thor- 
oughly tested. Every conceivable 
disposition of lamps, reflectors 
and shields was attempted. Ex- 
periments were made with opales- 
cent, translucent and transparent 
plastics and glass. 

As these experiments progress- 
ed, it was apparent that a fixture 
could be built which avoided ob- 
jectionable contrasts between 
light sources and ceiling. This of- 
fered an opportunity to come near- 
er than ever before to the best 
natural light obtained through 
windows or skylights. 


A fixture of this type was built 
with the light source shielded so 
that at all ordinary seeing angles, 
the panels were no brighter than 
comfortable sky brightness. Plans 
and specifications were drawn up 
—the fixture when tried and test- 
ed met all Better Light-Better 
Sight requirements. The specifi- 
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New Fluorescent Fixture Design 
Culminates Two-Year Researeh 


cations were made available to 
any manufacturer on the condition 
that a production sample be sub- 
mitted for test and examination. 
tion. Unless the production mod- 
el submitted is approved, it can- 
not be represented or sold as a 
“U.R.C. Luminaire.” Already the 
Mitchell Manufacturing Company, 
of Chicago, is manufacturing a 
unit under these specifications. 
(The accompanying illustrations 
show the new Mitchell Model 2032 
“U.R.C. Research” Luminaire.) 


Advantages Sought 


An analysis of this unit now 
commercially available (utilizing 
four 40-watt lamps) indicates the 
extent to which the designers 
achieved their objectives. 

Flexibility: Three lighting ap- 
plications are offered with one 
model, as follows: individual ceil- 





Among the first “U.R.C.”’ fixtures 


commercially available is _ this 
Mitchell Model 2032. Upper photo 
shows single unit mounted at ceil- 
ing. Center photo shows how same 
unit can be mounted in continuous 
rows. Each unit package includes 
hardware required for either single 
unit or continuous row mounting. 
Below is same unit arranged for 
pendant mounting. A special pack- 
age, nominally priced, includes the 
necessary stems and canopy. 


ing mounting, individual pendant 
mounting, and continuous row 
mounting. All accessories for 
both individual and continuous 
row mounting are packed with 
each fixture as standard equip- 
ment. For pendant mounting a 
separate package is available con- 
taining only the two stems and 
canopy. List price, $1.75. The 
advantages of three different 
types of lighting application and 
installation thus may be obtained 
from one fixture model. This el'm- 
inates the need for special order- 
ing from factory, because the one 
model only need be stocked, with 
quick service and installation as- 
sured. 


Easy and Quick Installation. 
The U.R.C. Luminaire features an 
entirely new method of installa- 
tion which makes possible the 
hanging of a fixture in a matter 
of minutes. First, short pieces of 
metal track are fastened to the 
ceiling by toggle bolts or Acker- 
man, one bolt per track. The 
tracks are lined up four feet apart. 
The fixture section then “slides 
into place,” the sheet glass is in- 
serted, and the splicing to exist- 
ing outlet completed. Under re- 
peated time checks, it was found 
that U.R.C. Luminaires could be 
installed in one-half to one-third 
the time of ordinary fixtures. 
Single tracks are used on individ- 
ual ceiling mounting installations, 
and for the outer ends of continu- 
ous rows. A double track is used 
when units join together for con- 
tinuous row installations. Both 
types of tracks are placed in the 
carton with each fixture. 


Relamping and Maintenance. Re- 
lamping is quickly accomplished 
by removing the bottom glass pan- 
els. Side panels need not be re- 
moved. Special clips are provided 
to hold them when relamping. The 
starters are located at the bottom 
of the fixture, between the lamps, 
so that they can be removed and 
replaced without disturbing the 
lamps. Removal of two wing nuts 
provides easy access to inside of 
wiring channel. No tools are re- 
quired to quickly remove all glass 
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panels for cleaning. Any unit in 
a continuous row may be discon- 
nected at any time, slipped out 
of its tracks and removed bodily 
if desired. 


High Lighting Efficiency. With 
the U.R.C. Luminaire in continu- 
ous row mounting, it is possible to 
build up high illumination values 
(from 50 to 100 foot candles) yet 
maintain low brightness roughly 
comparable to normal sky bright- 
ness. Readings were taken under 
a single continuous row mounted 
10 feet high. Sighted from under- 
neath, an intensity of 85 foot-can- 
dles was obtained on the working 
surface. When three or more con- 
tinuous rows were installed 10 feet 
apart, 90 foot-candles were obtain- 
ed under the fixtures, and an av- 
erage of 65 foot-candles maintain- 
ed throughout the room. 

Readings of three actual instal- 
lations were made and disclosed 
the following average results: av- 
erage horizontal illumination 30 
inches above floor—82 foot-can- 
dles; maximum horizontal illum- 
ination 30 inches above floor—98 
foot-candles; average watts per 
square foot—5.5; average foot- 
candles per watt per square foot 
—16.4. 

The average of 16 foot-candles 
per watt per square foot with the 
U.R.C. Luminaire is important to 
note when compared to the effi- 
ciency of incandescent fixtures of 
the opal glass enclosed type which 


The photo directly above shows the details of the side 
brackets, wire channel, lamp sockets, and the short 
pieces of track used for mounting single ceiling units. 
At right, below, is shown same details with units mount- 
ed in continuous row. Note that one man can mount 
unit after tracks have been fastened to ceiling. At right, 
above, the side glass is being raised and swung into 
special resting clips which permit removal of bottom 
glass panel for cleaning or relamping. 


average 714 foot-candles per watt 
per square foot, or the indirect 
incandescent type which aver- 
age 44% foot-candles per watt. 


Low Brightness. As __ stated 
above, the U.R.C. Luminaire is re- 
markable because of its ability to 
provide high intensities with low 
surface brightness. Readings were 
taken with the following results: 
side panel viewed perpendicularly 
to glass surface, 0.7 cp per sq. 
inch; bottom panel sighted on at 
angle of 20 degrees above hori- 
zontal, 0.6 cp per sq. inch; bottom 
panel sighted on at angle of 45 
degrees above horizontal, 0.9 cp 
per sq. inch; and bottom panel 
sighted on vertically from under- 
neath, 2.8 cp per sq. inch. 

From these readings, it can be 





noted that at all normal viewing 
angles, brightness does not exceed 
0.9 candle power per square inch, 
compared to brightness of 3.9 can- 
dle power per square inch of the 
conventional bare tube fixture. 
Despite the numerous scientific 
advantages claimed for it, the 
U.R.C. Luminaire is priced unbe- 
lievably low. The unit already 
commercially available carries a 
list price of $39.75, less tubes, 
which compares favorably with 
average 4-light bare-lamp fluores- 
cent fixtures. This price includes 
mounting hardware for both sin- 
gle iamp use and continuous row 
installation. When pendant mount- 
ing is desired, however, a stem 
suspension set consisting of two 
stems with canopy and strap is 
available at a list price of $1.75. 





Installation of the U.R.C. Luminaire in continuous rows. 
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Outlook for Appliance Dealers 


A brief survey of the present situation; of the factors 
that will affect electrical appliance merchandising in 
1942: and what the dealer can do to stay in the picture. 


O ROSY outlook for the im- 
mediate future of the elec- 
trical appliance dealer was pre- 
sented by the marketing authori- 
ties who addressed the recent con- 
ference of the International Asso- 
ciation of Electrical Leagues, in 
Washington, D. C. War had not 
yet been declared as these men 
presented their viewpoints on 
what’s ahead for the appliance 
industry and how the electrical 
appliance specialty dealer may be 
kept in the picture in the difficult 
months just ahead, but their con- 
structive comment still applies. 
The following paragraphs ex- 
cerpted from papers presented at 
the Conference wil! help many ap- 
liance dealers obtain a better un- 
derstanding of the situation that 
will face them in the forthcoming 
year and how they can best pre- 
pare to meet these new and un- 
usual conditions. 
* *% * 


The Present Situation 


In a great many cities, sales 
have slumped terribly since the 
new installment terms went into 
effect. Many persons. bought 
ahead to beat the terms, to beat 
the excise tax and to beat price 
increases. Now, it seems, far too 
many persons haven’t the 20 per 
cent down payment. Only time 
can tell when the slack will be 
taken up and heavy buying re- 
sumed. 

In these many cities and com- 
munities there is no merchandise 
shortage — only a shortage of buy- 
ers having the 20 per cent down 
payments. 

What can be done to relieve this 
situation? There are a number 
of things that can be suggested. 
None is new, but too many of them 
are not being used to the extent 
that the should. Often it’s a case 
of forgetfulness or habit. 

My first suggestion relates to 
selling. Habit is probably the 
worst enemy of earnings and sales- 
men, too easily, fall into the habit 
of letting down. Today they must 
work harder than ever, making 
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more intelligent calls to locate the 
families who now have more buy- 
ing power. Salesmen of insur- 
ance, Fuller brushes, and other 
such things, know their earnings 
are in exact ratio to the number 
of intelligent calls, assuming that 
their salesmanship is sound. 

Benefits, economic tendencies 
on merchandise and prices, togeth- 
er with savings, must all be em- 
phasized. To lick the new selling 
terms, show, for example, that a 
$150 electric range, at $2.00 down, 
and four years to pay, would cost 
$186. But with 20 per cent down 
on 18 months, the cost is $131. 
The saving is $55, and that ain’t 
hay. It'll buy another nice item, 
or a number of smaller ones. 

A revival of sales training, or 
better still, sales discussional per- 
iods, intelligently guided, are very 
much in order today as morale 
builders, and to permit salesmen 
to benefit from the experiences of 
others. 

(Cooperative shows, exhibits, 
etc., either downtown or in neigh- 
borhood theatres, halls or tents, 
usually stimulate public interest 
and develop prospects. 

Cooperative campaigns could be 
especially helpful now, especially 
where emphasis and rewards are 
on the basis of salesmen’s intelli- 
gent calls, and dealer floor traffic. 
This suggestion includes cooperat- 
ing with national industry promo- 
tional programs, including, right 
now, the splendid Modern Kitchen 


Bureau’s color, sound-film, “It 
Happened in the Kitchen.” 
* * * 


What Will Happen to Electrical 
Appliances in 1942 


Unfortunately even the govern- 
ment officials here in Washington 
don’t know how many appliances 
will be made next year. True, 
they’ve had to slash production of 
many of the things you sell. Wash- 
er and ironer output and auto- 
matic refrigerator production has 
already been cut. All the other 
durable goods which you sell and 
which use material essential to the 


national defense effort have been 
cut in production or probably will 
be very soon. 

There’s a simple reason why 
even the men and women in the 
government here in Washington 
can’t say how many appliances, 
how many pieces of equipment and 
how many feet of BX will be made 
next year. The defense agencies 
cannot humanly forecast what 
their needs will be twelve or even 
six months from now. They do 
know that our own national de- 
fense effort and the effort to sup- 
ply other nations with materials 
and munitions for warfare is go- 
ing to take an increasingly large 
part of American resources and 
American income. Today the de- 
fense program is absorbing 17 per 
cent of national income. But, as 
Donald Nelson has pointed out, 
that defense program is to be ex- 
panded. Instead of taking 17 per 
cent of our national income, Mr. 
Nelson says it undoubtedly will 
take 40 per cent or even 45 per 
cent of our national income. 

Yet, although government offi- 
cials can’t tell us how much equip- 
ment will be made next year, their 
actions and the conditions which 
surround the national defense ef- 
fort furnish some clues as to the 
kind and type of equipment that 
will be available. First, let me 
say that the appliance and equip- 
ment manufacturers, by and large, 
want to maintain the quality of 
the merchandise that they offer 
you and the consuming public. 
But they, like we, are patriotic and 
must obey orders. 

Alternative materials undoubt- 
edly will come into greater and 
greater use in appliance and 
household equipment manufac- 
ture. Vacuum cleaners are just 
one example, and you know the 
story of what the refrigerator 
manufacturers have done in get- 
ting around the use of critical ma- 
terial. This necessity of using al- 
ternate materials in many cases 
will be a benefit to you and your 
customers since it may result in 
even better products. 

Along with the use of other ma- 
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terials in manufacture, there’s a 
trend toward simplification and a 
reduction in the number of sizes 
and models of appliances that will 
be manufactured. This trend to- 
ward fewer sizes and models ac- 
celerated by the government may 
not sit too well with some dealers, 
in the beginning, but in the long 
run will simplify their problems of 
stocking and selling merchandise. 
* * * 


Will 1942 Be a Seller’s Market 
Or a Buyer’s Market 


Without knowing, then, how 
much material will be manufac- 
tured next year or what kinds of 
appliances will be made, what 
forecasting can be done that will 
be of any help in preparing for 
next year’s market? 

One very vital bit of forecast- 
ing we must do is to decide wheth- 
er next year will be a seller’s or 
a buyer’s market, because on that 
decision should hinge our whole 
planning. 

In the face of scarcities in ap- 
pliances and materials, some peo- 
ple in the industry have adopted 
the attitude of sitting back on 
their fannies and saying, “It will 
be a cinch — they’ll come begging 
us for appliances — we don’t have 
to do a thing in the way of selling, 
promotion or advertising. All we 
do is sit by the cash register and 
rake in the dough.” 

Maybe your program committee 
should have invited an optimistic 
prophet here in my place. On the 
other hand, maybe conservatism 
has its place in planning for a 
critical year like next year. At 
any rate, let me stick my fore- 
casting neck way out and say that 
while I hope I’m wrong, next year 
is going to a buyer’s market and 
we’d be smart to keep up, and even 
increase, the amount of selling, 
promotion and advertising that 
we’re now doing. 

I’m aware that the boys who 
think the seller’s market is going 
to be with us next year look for 
still further increased employment 
because of national defense. They 
anticipate even more consumer in- 
come. They point to all the out- 
worn appliances whose owners 
wish to replace them. They point 
to a scarcity of new appliances. 
These “seller’s market” lads stress 
the fear on the part of consum- 
ers of further - shortages. 

Well, what’s the other side of 
the case — the reasons why the ap- 
pliance industry may face a buy- 
er’s market next year? 
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This year defense expenditures 
have created a greater national in- 
come — more jobs, higher wages, 
but no great change in taxes and 
only a slight increase in prices. 
We are only just entering a period 
of economic readjustment far 
greater than that ever experienced 
by people in this country. 

There is always a time lag in 
the layman’s awakening to changed 
economic conditions.* And so peo- 
ple generally have not yet trans- 
lated the billion dollar newspaper 
headlines on defense expenditures 
by the government into the one 
dollar personal and family adjust- 
ments that will have to be made 
next year by the public. 


* * * 


Factors That Will Affect 
Appliance Selling in 1942 


Broader taxes, higher taxes and 
higher prices — none of which 
have affected this year’s business 
to any large extent — will hit with 
a heavy blow next year. 

Income Taxes—The new income 
tax schedule will mean higher 
rates for all taxpayers and low- 
ered exemptions. More important, 
it will make about three million 
people liable for income taxes who 
have never paid before. How many 
of these people will have made 
preparation for this extra levy on 
their purchasing power in the 
form of savings? 

Consumer Taxes—The new con- 
sumer taxes that went into effect 
on October 1st are bound to affect 
the purchasing power of everyone 
because they cover a large list of 
goods. These consumer taxes will 
reduce consumer purchasing pow- 
er. 
Higher Living Costs—Consumer 
purchasing power will be further 
cut down by mounting prices and 
higher costs of living. Food, rent, 
fuel and clothing, to cite the ne- 
cessities. At the recent American 
Bankers Association convention it 
was predicted that living costs 
would increase 15 to 20 per cent 
next year. 

Dr. Moulton, head of the Brook- 
ings Institution, in Washington, 
estimates that higher taxes and in- 
creased living costs will reduce 
the purchasing power of 40,000,000 
people by about 25 per cent next 
year. Forty million is a lot of 
people. 

New Homes—The government is 
discouraging the building of all 
new homes outside the defense 
housing classification. 

Wired Homes—Because of pri- 
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orities many utilities may not be 
able to extend their lines to take 
care of new customers. 

Curbs on Installment Buying— 
The new installment terms on ap- 
pliances are already adversely af- 
fecting the business of some deal- 
ers. 

Defense Bond and Stamp Drives 
—Next year is bound to see a step- 
ping up of drives to sell defense 
bonds and stamps. All of us will 
patriotically do what we can to en- 
courage such drives. But at the 
same time we must realize that 
such efforts will cut down the 
spendable income of the consumer. 

Anticipated Appliance Buying— 
Many families who have already 
bought appliances this year had 
not planned to buy them until 
1942 or later on. Some of the sales 
we might have made in 1942 have 
already been made. 

“Priorities” Unemp!oyment— 
The curtailment of production of 
consumer goods, due to shortages 
of strategic materials, is already 
creating serious unemployment in 
many one-industry cities and town 
and causing serious dislocation of 
large groups of workers. 

In the silk industries, 
workers lost their jobs in two 
months. In the auto industry 
200,000 workers may lose their 
jobs due to curtailment of non- 
defense production. One refriger- 
ator manufacturer was forced to 
lay off a thousand workers. In 
one small city, where zippers are 
made, almost 10 per cent of the 
total workers in the city were laid 
off in 45 days. 

Because of priorities unemploy- 
ment and the lag between the time 
workers are discharged from con- 
sumer goods factories and re-em- 
ployed by defense industries and 
because of the rash of strikes 
we’re going through, those busi- 
ness men who expect large sales 
from the so-called wage earner 
market may be sadly disappointed. 

We haven’t time to cover some 
of the other factors like possible 
power shortages, loss of retail 
salesmen who are turning to other 
fields of work or the army, the 
stiff competition of other indus- 
tries for consumer’s dollars and 
other conditions that may discour- 
age appliance buying. But enough 
factors have been cited perhaps 
to convince the skeptics that the 
so-called sellers’ market will pass 
with 1941 and that the appliance 
industry has a sales job ahead of 
it next year. 

Don’t get me wrong. There will 
be money in 1942 and it will be 
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spent. But any national economic 
adjustment, like the one we’re go- 
ing in to, means selective spending 
— economic spending — call it 
what you will. This means that 
just because in 1941 women and 
their mates bought a flock of ap- 
pliances, they will not necessarily 
buy all you can give them next 
year, without any prompting on 
our part. There will be a new 
weighing of values, a new refriger- 
ator versus new furniture, a new 
kitchen range versus a rug for the 
living room, a new radio versus 
payment on a new car. All I ask 
is that we get rid of any complac- 
ency the appliance industry may 


have and go out and do a sales job. 
*% * * 


What Dealers Can Do In °42 


The U.S. Bureau of Census fig- 
ures for 1939 show that 31 per cent 
of the dollar volume of radio and 
appliance sales is done by dealers 
having an annual volume of 
$30,000 or less. These small deal- 
ers are an important factor. What 
are they to do when merchandise 
becomes scarce? 

The most obvious thing, and the 
one usually suggested, is to take 
on one or more other lines—paint, 
kitchen ware, novelties, toys, pho- 
nograph records, small furniture, 
I. E. S. lamps, china and glass- 
ware, appliance and radio service, 
etc. If this is done, it must be well 
publicized by advertising, direct- 
mail and telephone. 

Need anything be said about 
chiseling? To illustrate, (accord- 
ing to a prominent Milwaukee dis- 
tributor) with a 25 per cent oper- 
ating expense, if a dealer cuts 
prices 5 per cent, he must obtain 
an increased volume of 25 per 
cent to break even. 

Factors that help keep chiseling 
down are get-togethers, strong 
leaderships, Blue Books, shopping 
reports, codes of ethics, and other 
things of a “morale-building” na- 
ture. Of all these, however, a 
strong dealer leadership stands 
above everything else. 

Utilities are beginning to recog- 
nize the challenge to dealers of 
Scarce merchandise. In Boston, 
when a dealer is shy an appliance, 
the utility will turn one back to 
him. The Kansas City Power & 
Light Co., which is majoring on 
electric ranges, has bought quite 
a stock, and has made this avail- 
able to authorized electric range 
dealers. No doubt, other utilities 
are setting up similar dealer co- 
operative arrangements. 
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The New Orleans utility, a com- 
bination gas and electric company, 
has set up a Pay Station Plan, 
whereby qualified dealers can col- 
lect the monthly gas and electric 
service bills. The plan started 
January 1, 1941, with 14 dealers; 
on May Ist, there were 34. In 
general, the plan has increased 
floor traffic and sales for cooper- 
ative dealers; most of these deal- 
ers have improved their stores and 
carry a wider range of merchan- 
dise; the public appreciates the 
greater convenience in paying the 
monthly bills; and, for the utility, 
the plan has decreased collection 


congestion and expense. 
* * * 


Advantage in Replacement Sales 


This coming year there won’t 
be much choice left to the dealer 
as to what types of appliances he 
gets to sell from the factory. He 
will pretty much have to take those 
sizes, models and styles which the 
factory gives him. The dealer ob- 
viously will not refuse to sell any 
consumer who wants to buy and 
who can either pay the cash or 
meet the time-payment terms the 
government has ordered. 


And yet the dealer has a choice 
in the type of customers he con- 
centrates this selling effort on. I 
wonder if conditions do not fore- 
cast a type of selling that will not 
only satisfy the wishes of ‘the 
social planners in the government 
but also meet the needs of the 
appliance industry. This type of 
selling is a greater emphasis on 
the replacement market. 

The great benefit to the appli- 
ance dealer in concentrating his 
efforts against the replacement 
market is that with trade-ins it is 
possible, despite the shortage of 
new appliances, to make two sales 
instead of one and to’ keep two 
customers satisfied. The idea of 
a stimulated trade-in and re-sale 
business to the appliance dealer 


should be a welcome one. 
* * * 


Importance of Appliance 
Service 


Whether it’s going to be hard 
or easy for the dealer to sell the 
appliances he’s able to get in 1942, 
no dealer’s usefulness to his com- 
munity or his business survival is 
limited to the customers he sells 
in a single year. The 25% mil- 
lion appliance owners are the ap- 
pliance industry’s customers. 
They are real reasons why the ap- 
pliance dealer is in business and 


will be in business after the emer- 
gency, provided he takes care of 
his customers. 

Talks my associates and I have 
had with appliance dealers recent- 
ly convince us that not enough of 
them are thinking of building up 
their service departments to take 
care of repairs. Next year’s con- 
ditions forecast that appliance 
dealers must keep alive that wel- 
come into the homes of their cus- 
tomers which they now enjoy, if 
they do enjoy it. 

Do we realize deeply enough 
that there’s a difference between 
selling an appliance and keeping 
it in use? The habits of people in 
the use of appliances, carefully 
and expensively developed over 
the years, can quickly change if 
we don’t keep telling and selling 
our story of the service of modern 
appliances. The woman, whose 
mixer or washing machine goes 
bad, can almost unconsciously re- 
vert to whipping up a batter by 
hand or calling in the local com- 
mercial laundry to wash and iron 
her clothes. The dealer who ac- 
tively solicits the repair and serv- 
ice business on old appliances may 
well be quite successful in pre- 
serving a large slice of his normal 


decrease in dollar sales volume. 
* * * 


Cooperative Service Plans 


The New England Gas & Elec- 
tric Association has set up a new 
department, called the “Old Busi- 
ness Department,” to see that cus- 
tomers get the fullest use and en- 
joyment from their appliances. 

The Electric Power Board in 
Chattanooga has an Appliance Re- 
pair Department with twenty men; 
and, during the past year, rebuilt, 
for dealers, 146 ranges and re- 
frigerators, so they could be put 
up for resale. An average of 250 
service calls monthly are made 
from this department for local 
dealers. This is especially helpful 
to small dealers who cannot af- 
ford to maintain their own repair 
department. 

A mid-western utility has six 
trucks that do small appliance re- 
pairs right out in the residential 
neighborhoods. The dealers there 
are apparently not interested in 
this kind of work; and the thought 
is that satisfied customers help 
promote major appliance sales, in 
which the dealers are, of course, 
keenly interested. 

The latest service plan to bene- 
fit dealers is that of the New Or- 

(Continued on page $2) 


ELECTRICAL SOUTH for JANUARY, 1942 


























By Nat M. Johnson 


OR THE second year, Public 
Service Company of Oklahoma 
held a series of successful “Reddy 
Kilowatt Electrical Shows,” de- 
signed to better acquaint the pub- 
lic with its “greatest servant— 
electricity,” and also with the com- 
pany itself. 

Shows were held in the key 
cities, such as Idabel, Broken Bow, 
Hugo, Atoka, Antlers, Talihina, 
and Coalgate. Some were for one 
day only, others two days, de- 
pending on size of city and its 
trade area. They were held in 
November, scheduled to close just 
before Thanksgiving Day. 

The entire show was produced 
under the supervision of D. J. 
Tuepker, in charge of the com- 
pany’s customer service program, 
and was made up by W. G. Chou- 
teau, display manager; and Merle 
Blakely, of the advertising divis- 
ion of the Public Affairs Depart- 
ment. Mr. Tuepker managed and 
set up the first year’s shows. Mr. 
Blakely and Mr. Chouteau accom- 
panied the 1941 shows on the tour. 

“Scenery” and “props” were con- 
structed so as to require a mini- 
mum of personnel from the home 
office, one thought of the program 
being the utilization of the local 
manager and members of his staff 
in each town. 

The show consisted of eight 
elaborate and attractive fixtures 
or booths, built in Tulsa and de- 
signed so that a visitor knowing 
practically nothing about electric- 
ity could go around the room and 
gain some idea of the industry 
as it affects him. An armory or 
similar large building was used in 
each city. 

The show had many features to 
interest the layman, as well as for 
the student in electricity or the 
person who has some knowledge 
of the industry. One such fea- 
ture was the sight test, provided 
with a card and test lamp so that 
the individual could test the in- 
tensity of the light and determine 
the footcandle intensity best suit- 
ed to his seeing needs; then there 
was a tricky fluorescent lgiht, con- 
trolled at the will of the operator. 

There was a booth on the cost 

(Continued on page 66) 


Oklahomans Visit Reddy Kilowatt 





Typical booths in the “Reddy Kilowatt Electrical Show” designed by Public 
Service Company of Oklahoma to better acquaint its customers with some of 
the mysteries of their “greatest servant—electricity.” 
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Showmanship in Sales Promotion 


1942, Sales volume may not reach last year’s figures 


Good merchandising promotions will still be required in | 
| 


| but competition for the consumer’s dollar is just as keen. 


ITTING the line with aggres- 

sive promotions, varying the 
attack from time to time, just as 
does a versatile football team, the 
electrical appliance department of 
Pizitz Dry Goods Co., Birmingham, 
Ala., has in three years’ time in- 
creased its volume from $25,000 
to $300,000 per year. Increases in 
one year were as much as 1,500 


lode 
fa 
wine 





By Geo. H. Watson 


per cent above a preceding year. 

Department stores have been 
accused of making stepchilds out 
of their appliance departments, 
taking only what business comes 
to them, and then getting sour be- 
cause ranges, refrigerators and 
radios do not sell over the counter 


View of expanded record department and listening rooms. 





ELECTRICAL SOUTH for JANUARY, 1942 


like silks, satins and slips. But 
not so with Pizitz which is not 
only versatile with promotions but 
goes in for outside selling also. 

The department is headed by 
W. C. (Bill) Allen, a triple-threat 
in anybody’s league, who learned 
his signal calling first with the 
Birmingham Electric Company 
from 1920 to 1930, as merchandise 
manager of Florida Power & Light 
Company from 1930 to 1934, and 
then with the General Electric 
Company from 1934 until he joined 
Pizitz in 1939. 

When Allen fails to gain ground 
with a prosaic line-buck he tries 
for a forward pass or end-around- 
end. He is on the radio daily ex- 
cept Sunday and it is not unusual 
for his department to break out 
with a page advertisement in the 
newspapers. 

Back in 1939, to the surprise of 
his competitors, he revived the 
meter miser plan on refrigerators. 
This was at a time when business 
was gaining momentum and there 
was a green light on credits. The 
“15 cents a day” plan worked so 
well on refrigerators it was ex- 
tended to ranges, this being the 
first time the meter plan had been 
so applied in the United States. 
The results were so great that 
Allen almost had to stop the game 
and have the scoreboard remod- 
eled! 

Such easy terms are, of course, 
out today, but Allen and his store 
still have plenty of signals to call. 
For instance, the concern bought 
up a couple of carloads of used 
refrigerators from an apartment 
house, reconditioned them and 
sold them in one day for $39.95 
each. Later, the outside salesmen 
called back on the same people, 
took many of the old boxes in at 
the same price they were sold 
on new refrigerators, and then 
the old merchandise was re-sold 
again. Allen said that if he had 
the old models today, he could sell 
them for more'than they were sold 
for in the first sale, this on ac- 
count of the shortage of new 
models. 

Another promotion of Pizitz 




















which attracted as much attention 
as a razzle dazzle play in a foot- 
ball game was a contest to de- 
termine the two oldest refrigera- 
tors in the city. Hundreds of per- 
sons entered their old boxes in this 
contest. First prize, an 8-foot new 
model refrigerator, went for a 1920 
Kelvinator, oldest box, still in use, 
found in the contest. Second old- 
est was a 1924 model Frigidaire. 
Needless to say this contest pro- 
duced a hatful of good prospects, 
who, incidentally, had to come to 
the store to fill out an entry blank 
in the contest. 

Every week day morning for the 
past three years, Allen has gone 
on the air with a “good morning 
program.” It comes on just after 
the Breakfast Club, an NBC fea- 
ture, and is designed to reach the 
housewife just after children are 
off to school but before she begins 
her housework or goes to town. 
Besides the music there are three 
commercial announcements by Al- 
len devoted to both new and used 
merchandise. Part of the time 
during the past two years the de- 
partment has had two radio pro- 
grams going, the other called a 
“Parade of Talent,” and featuring 
amateur performers. 

“We believe both radio and 
newspaper advertising are neces- 
sary,” said Mr. Allen. “The radio 
reaches the woman during the day 
while the newspaper reaches the 
man and other members of the 
family in the evening.” 

Allen employs an average sales 
force of 10 to 12 persons including 
three or more women. The latter 
have been found effective demon- 
strators of washing machines in 
the home, this being the only ap- 
pliance demonstrated outside the 
store. 

The commission scale is 10 per 
cent for outside salesmen and 5 
per cent for the two floor men. 
New salesmen are given a three- 
day course of instruction and then 
supervisors assist them in closing 
deals until they are able to go on 
their own. Sales meetings are 
held thrice weekly and sound 
movies are freely used to inspire 
greater effort. 

Outside salesmen are encour- 
aged to bring or send prospects 
into the store where professional 
closers are available to do the 
selling. In such cases, the out- 
side salesman gets his full 10 per 
cent commission. The outside 
force is also depended on largely 
to feed the cooking school. This 
(Continued on page 66) 


ELECTRICAL SOUTH for JANUARY, 


1942 


Typical small group gathered for appliance demonstrations. 
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Utility Conditions at Year End 


| Industrial power demands increased 30 per cent; peak load 
increases were slightly greater than net additions to gen- 
erating capacity; 1942 construction budgets up 10 per cent. 


HE GREAT increase in de- 

mands for industrial electric 
power, up 30 per cent due to 
defense effort, was successfully 
met in every section of the country 
except for a few weeks in the 
Southeast where extreme drought 
made necessary temporary curtail- 
ment of non-defense power uses, 
reports the Edison Electric Insti- 
tute in a year-end statement. 

Due to shortages of material, to 
other defense demands on manu- 
facturers of turbines and to labor 
difficulties, generating capacity 
actually installed in 1941 fell 
600,000 kilowatts behind installa- 
tion programs. 

Peak loads increased 3,250,000 
kilowatts during the year. Net 
additions to generating capacity 
amounted to 2,712,000 kilowatts, 
or 538,000 kilowatts less than the 
increase in peak loads, drawing to 
that extent on reserves. 

Installed capacity at the end of 
the year was 9,600,000 kilowatts 
in excess of the sum of individual 
peak loads, compared with a mar- 
gin of 10,150,000 kilowatts last 
year. 

Scheduled for installation in 
1942 are 3,655,000 kilowatts of gen- 
erating capacity. 

The scarcity of basic raw ma- 
terials and the high state of gen- 
eral employment indicate that 
further expansion of war produc- 
tion must come primarily by de- 
creasing non-defense business and 
iby longer hours of plant opera- 
tion. These factors will cause a 
further growth in energy output 
(kilowatt-hours) without much in- 
crease in requirements for new 
generating capacity. 


Need for Capacity 


The principal need for addition- 
al generating capacity appears to 
be for increased production of 
aluminum, magnesium and the 
products of the electric furnace. 
According to present defense pro- 
duction programs, it is expected 
that these items will require in 
1942 and 1943 an additional 
2,000,000 kilowatts of generating 
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capacity. The present construc- 
tion schedule calling for 6,400,000 
kilowatts of new generating ca- 
pacity in 1942 and 19438 should 
cover these requirements. 


Capacity at End of Year 


2,854,000 kilowatts of new gen- 
erating capacity contributing to 
the public supply was installed in 
1941. Of this amount electric 
utility companies added 1,986,000 
kilowatts, municipal plants added 
214,000 kilowatts and government- 
al plants added 654,000 kilowatts. 
The year’s installation by electric 
utility companies represented 88 
per cent of their programs an- 
nounced a year ago. 

After deducting equipment re- 
tired from service or reduced in 
capacity rating, the net gain was 
2,712,000 kilowatts, 1,976,000 kilo- 
watts of which was steam gener- 
ating capacity, 681,000 kilowatts in 
hydro electric plants and 56,000 
in internal combustion engines. 
This brings the total central sta- 
tion generating capacity at the end 
of the year to 44,350,000 kilowatts. 

It is important to note that in 
addition to central station capac- 
ity a considerable number of 
manufacturing plants and mines 
produce their own electric power. 
At the end of 1941 the generating 
capacity of these isolated plants 
had reached about 12,000,000 kilo- 
watts, bringing generating capac- 
ity in the United States to a total 
of 56,000,000 kilowatts at the end 
of the year. Manufacturing and 
mining plants added 1,000,000 kilo- 
watts of capacity in 1941 and are 
expected to add an additional 
900,000 kilowatts in 1942. 

New generating capacity to be 
installed in 1942 by companies, 
municipal and government plants 
is estimated to be 3,655,000 kilo- 
watts. Electric utility companies 
alone are planning to _ install 
2,385,000 kilowatts. The accomp- 
anying table shows the schedule 
for completion of new generating 
capacity in 1942 and 1943 and in 
1944 in so far as the schedules for 
that year have been announced. 


Priorities have materially influ- 
enced the scheduled installations. 
A re-survey made December 1, 
1941, of expected delivery dates of 
equipment showed that the 1942 
schedules had been augmented 
several hundred thousand kilo- 
watts by installations planned for 
1941 but not completed that year, 
that a large amount of capacity 
scheduled for 1942 had been de- 
ferred to 1943, and considerably 
more scheduled for 1948 had been 
deferred to 1944. The table gives 
the result of this December re- 
survey. 

Later developments, of course, 
may cause further deferments in 
schedules but the 1942 schedule is 
already well under way toward 
completion. 

The sum of the December p2ak 
loads on the various systems of 
the country will show about 10 per 
cent above the figure for last year, 
bringing the total to approximate- 
ly 34,750,000 kilowatts. The total 
installed generating capacity of 
the country was 9,600,000 kilo- 
watts more than the sum of the 
individual peak loads. This mar- 
gin represents unused capacity 
which is available to carry addi- 
tional loads and capacity held in 
reserve against emergencies. 


Utility Construction Budgets 


In 1941 the electric utility com- 
panies of the United States spent 
in round numbers $600,000,000 on 
new construction. This substan- 
tially equalled the construction 
budget reported at the beginning 
of the year. The construction ex- 
penditures were: 38 per cent for 
generating capacity, 21 per cent 
for transmsision lines and substa- 
tions; 37 per cent for distribution 
lines; and 4 per cent for miscel- 
laneous structures. 

The reported 1942 budgets are 
10 per cent greater than 1941 
budgets. 1942 expenditures, how- 
ever, will depend upon the avail- 
ability of materials and equipment. 
Extensions of service into new 
areas are prohibited under exist- 
ing OPM orders except to serve 
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defense projects, but government 
announcements indicate that these 
projects are to be greatly expand- 
ed. In view of OPM orders, dis- 
tribution expenditures are expect- 
ed to be sharply curtailed but ex- 
penditures for generating stations 
should be 25 per cent heavier than 
in 1941. 

Output of electricity in 1941 by 
all agencies contributing to the 
public supply totaled about 168,- 
000,000,000 kilowatt-hours, an in- 
crease of 16 per cent over that for 
the previous year. Fuels produced 
115,600,000,000 kilowatt-hours, an 
increase of nearly 19 per cent, and 
waterpower produced 52,400,000,- 
000 kilowatt-hours, an increase of 
10 per cent over the previous year. 

The record-breaking drougth 
throughout the territory east of 
the Mississippi reduced output of 
hydro electric plants in New Eng- 
land about 8 per cent below nor- 
mal and in the Middle Atlantic 
states about 5 per cent below nor- 
mal. In the Southeastern states 
stream flow was seriously reduced 
but because more hydro generat- 
ing capacity was in operation than 
during the previous year the net 
effect was only a 4 per cent reduc- 
tion below the previous year’s hy- 
dro electric output. In all other 
sections of the country the output 
of hydro electric plants was above 
their 1940 output. 

Industrial and mining plants in 
1941 are estimated to have pro- 
duced about 40,000,000,000 kilo- 
watt-hours, making the grand to- 
tal power output from all sources 
208,000,000,000 kilowatt-hours. 
This compares with 143,000,000,- 
000 kilowatt-hours in 1938 when 
the United States produced one- 
half as much electricity as all the 
rest of the world combined. 

The grand total of electric cus- 
tomers of all classes was 31,553,- 
000 at the close of 1941. This rep- 
resents an acquisition of 1,362,000 
customers during the year and 
constitutes the greatest gain since 
1927. Housing for defense work- 
ers caused much of this expan- 








sion.. At the end of the year there 
were 2,350,000 farm customers, 
about two-thirds of whom are 
served by electric utility com- 
panies. Of the estimated 35,400,- 
000 families in the United States, 
27,000,000 or 76 per cent are now 
taking electric service. 


Demand for Appliances 


The year 1941 broke all records 
in demand for electric appliances. 
More ranges, refrigerators, vacu- 
um cleaners and other appliances 
were sold than ever before. Sales 
of refrigerators exceeded 3,500,000 
units, or 800,000 more than were 
sold in 1940, the previous high 
figure. Sales of electric ranges 
reached 750,000 compared with 


436,000 in the previous year. While- 


these large purchases of electric 
appliances are not likely to be re- 
peated in 1942 because of priori- 
ties and lack of stocks, those al- 
ready installed constitute a sub- 
stantial backlog for sustaining the 
level of domestic electric use for 
some years to come. 

New low records were made in 
electric rates in 1941. At a time 
of rising price levels, the average 
price of electricity for domestic 
service lowered to 3.73 cents per 
kilowatt-hour as compared with 
3.84 cents the year before and 
5.78 cents ten years ago. The 
average residential customer used 
986 kilowatt-hours during the year 
as compared with 952 kilowatt- 
hours in 1940. In ten years the 
use of electricity per customer for 
household purposes has increased 
by 400 kilowatt-hours, while the 
average price has dropped until 
it is but 64 per cent of the former 
figure. 


1941 Financial Conditions 


Total revenues of the private 
companies in 1941 approximated 
$2,490,000,000, an increase of 
$213,000,000, or 9.4 per cent over 
the year before. According to re- 
ports of the companies which have 
published them for ten months of 
the year (with November and De- 








Kilowatts Generating Capacity Scheduled for Completion 


1942 
Private Utilities 2,385,000 
Municipal. Plants 123,000 
Government Plants 1,157,000 
Total 3,665,000 


1943 1944 
1,960,000 965,000 
120,000 90,000 
670,000 345,000 
2,750,000 1,400,000 
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cember estimated), operating ex- 
penses plus depreciation rose at 
about the same rate as revenues. 
Taxes, applicable to electric oper- 
ations, increased by almost $100,- 
000,000 from $413,000,000 in 1940 
to $510,000,000 in 1941. This rep- 
resents an increase of 23% per 
cent, and taxes now consume 2044 
cents of every dollar collected 
from all consumers of electricity. 

The composite income statement 
of the operating electric utility 
companies for 1941 will show a 
balance for common stocks and 
surplus of about $416,000,000. This 
is about 2 per cent, less than 1940. 
The increase in gross earnings of 
about $213,000,000, as well as the 
decrease in interest charges of 
about $12,000,000, have all been 
absorbed in increased costs for op- 
eration and taxes. Taxes are 
greater than payrolls. They now 
exceed by 40 per cent the combined 
total of requirements for bond in- 
terest and preferred dividends. 

Financing operations in 1941 
were estimated at a total of 
$700,000,000 for the operating elec- 
tric utility companies. This was 
substantially less than the $958,- 
000,000 reported for the year be- 
fore and the smallest since 1937, 
when $645,000,000 in securities 
were issued. 





Modern Industrial 
Wiring Practice 
(Continued from page 16) 


which are different from the Type 
R and RP compounds. A thin-wall 
insulation of this compound, avail- 
able in sizes Nos. 14, 12, 10 and 8, 
is known as Type RHT. 

The next four classes of insula- 
tion have eliminated rubber com- 
pounds entirely. The first of these 
has a temperature limitation of 
90° C. (194° F.) and consists of 
varnished cambric, synthetic ma- 
terial, and asbestos in combina- 
tion with each other or as individ- 
ual coverings. One of these insu- 
lation coverings consists of an as- 
bestos fibre covering of the copper 
wire and an overall envelope of 
synthetic material (Type SNA). 
A second type of insulation con- 
sists of a combination of varnished 
cambric and impregnated asbestos 
layers wrapped around the copper 
wire. A flame retardant cotton 
braid outer envelope is placed 
around this assembly (Type AVB). 
Finally, a third type has a var- 
nished cambric wrap, built around 
the copper wire and a fibrous cov- 
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ering or lead sheath used for the 
outer covering (Type V). It 
should be noted that varnished 
cambric has a maximum operating 
temperature of 85° C. (185° F.). 
However, for the current values 
shown in the table the varnished 
cambric conductors will be oper- 
ating at a safe temperature. 

If the conductors are to be op- 
erated above 90° C. but not above 
100° C. (230° F.—water boils un- 
der normal conditions at 212° F.), 
there is available a combination 
asbestos varnished cambric insu- 
lation covering (Type AVA). This 
insulation is similar to the Type 
AVB discussed above. It has a 
slightly thinner wall for some 
sizes but in the main differs from 
the Type AVB in that its outer 
covering consists of braided as- 
bestos in place of the cotton braid 
to be found on the Type AVB. This 
Type AVA cable is also obtainable 
with a lead sheath and will be 
discussed more in detail in this 
article. 

The last two classes consist of 
a straight asbestos insulation. A 
wire covered with an impregnated 
felted asbestos and having an im- 
pregnated asbestos braided braid 
can be operated at a maximum 
temperature of 125° C. (257° F.), 
(Type AI). The same type of in- 
sulation but without impregnation, 
that is pure asbestos, may be op- 
erated at 200° C. (392° F.), (Type 
A). These last two classes of 
wire are very limited in use and 
are not intended for general use 
in conduit or on circuits above 
300 volts. 

No attempt has been made to 
classify each type of wire as to 
its use as this is very clearly 
covered in the table given in the 
1940 Code on pages 285 and 286. 
Other construction details are also 
covered by this table which is re- 
produced here (see page 16). 

It was pointed out that the basis 
of the wiring capacities tables of 
the Code are for an average tem- 
perature of 30° C. There are 
certain localities and installation 
conditions which will require the 
wiring to be operated at some 
higher average temperature. For 
example the average room temper- 
ature in a boiler room or oven 
room may be 50° C. under normal] 
operating conditions. This is the 
maximum operating temperature 
for Type R wire so that this type 
of wire could not be installed ir 
such a location under any condi- 
tion. The slightest amount of load 
will develop heating within the 
wire and thus raise the operating 
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temperature above the safe limit. 

For such an installation, as a 
minimum installation standard, 
Type RP insulated wire must be 
used, or if a rewiring job is con- 
templated, Types RPT, RU or SN 
may be installed if these are avail- 
able within the sizes required. 
However, here again full utiliza- 
tion cannot be made of the carry- 
ing capacities of the wire because 
the insulations are, to begin with, 
preheated 20° C. above the nom- 
inal basic value of 30° C. There- 
fore, we can only load the wire to 
such a point as to add but 10° C. 
to the insulation temperature. This 
will operate the wire at a final 
maximum temperature of 60° C. 

How much current can the wire 
carry under these new average 
operating conditions? The report 
which formed the basis of these 
new wiring tables also established 
these new factors. At the bottom 
of Table I of the Code, on page 
301, will be found the correction 
factors for average temperatures 
above 30° C. Thus, if we decided 
that the 500,000 cir mil circuit re- 
ferred to previously is still satis- 
factory, a Type RP insulated con- 
ductor may be substituted. It is 
found from Table I that for aver- 
age room temperatures of 30° C. 
this circuit is capable of carrying 
319 amperes per conductor: How- 
ever, due to the higher average 
operating temperature, this must 
be reduced. Referring to the cor- 
rection factors for Type RP cable 
at 50° C., it will be noted that 
only 58% of this capacity should 
be used to keep the maximum op- 
erating temperature below 60° C. 
This circuit, therefore, can now 
carry only: .58 x 319, or 185 am- 
peres per conductor. 

If a minimum of 265 amperes 
per conductor, the original rating 
of the Type R at 30° C., i8 required, 
then it will be necessary to go to 
a larger size of Type RP wire or 
to a conductor having an insula- 
tion with a higher operating tem- 
perature. Thus a Type RP insu- 
lated conductor capable of carry- 
ing under normal conditions a 
minimum of 265/.58 or 457 am- 
peres must be installed. Thus it 
will be found that a 1,000,000 cir 
mil Type RP insulated conductor 
must be used to supply a load of 
265 amperes in a room or location 
which will have an average tem- 
perature of 50° C. 

If a Type RH cable is to be used 
then the size may be reduced since 
this type of insulation requires 
but a 25% reduction in carrying 
capacity at an average operating 


temperature of 50° C. The mini- 
mum capacity under normal condi- 
tions of the Type RH insulated 
conductor required for the origi- 
nal 265 ampere load would be: 
265/.75 or 354 amperes. This 
would require a size 500,000 cir 
mil conductor, or exactly the size 
originally contemplated. The RH 
cable, however, has an insulation 
with better thermal operating 
characteristics. The 500,000 cir 
mil Type RH insulated cable with 
354 amperes loading in a room 
having an average temperature of 
50° C. (122° F.—approximately 
24° F. above normal body temper- 
ature) would not subject the in- 
sulation to a temperature above 
75° C., the maximum operating 
value for Type RH insulation. 


Outlook for Appliance 
Dealers in 1942 
(Continued from page 26) 


leans utility. This was started 
September 1, 1941, with 22 cooper- 
ating dealers. It is called the 
“Certified Appliance Repair Shop 
Plan,” and includes many excel- 
lent promotional pieces in colors; 
attention-getting advertising, in- 
cluding radio and motion picture 
theatres; and an attractive three- 
color identifying sign for cooper- 
ating dealers. This sign reads 
“Certified Electric Appliance Re- 
pair Shop.” 

These are straws in the wind, 
indicating the increasing emphasis 
on servicing. A recent article in 
the Readers’ Digest pointed out, 
too, the need of protecting the 
public from padded work and pad- 
ded prices. This means, in any 
service plan, some kind of emblem, 
or certified tag, or label, to iden- 
tify qualified, cooperating service 
firms. 

Even if a number of dealers add 
servicing, provided they can get 
one or more service men (now 
scarce), this is no assurance at 
all of increased business. There 
must be some kind of organized, 
cooperative effort, with plenty of 
public ballyhoo. 

For the specialty appliance deal- 
er this means personalizing his 
store — exploiting it to custom- 
ers and families in the territory 
he serves. A new service depart- 
ment affords a new opportunity 
for customer contacts. A girl or 
lady with a smile in her voice (and 
this is essential) can accomplish 
much on the telephone. “Before 
and After” illustrations in dis- 
plays and direct mail will help. 
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UTILITIES RESEARCH COMMISSION Stesigued IT! MITCHELL Mosucfactures IT! 


What Is the U.R.C. Research Luminaire? It is an utterly 
NEW shielded 200-watt 4-Light Fluorescent Fixture that provides 
lighting vastly superior to that of any previous fixture . . . the result 
of over two years of scientific research and development. 


Who Developed It? A committee of outstanding lighting engi- 
neers appointed by the Utilities Research Commission. 


Why Was It Developed? Bare lamp fixtures and the majority of 
‘“‘shielded”’ fixtures are objectionable for many lighting applications. 
Serious need long has been felt for a Fluorescent unit that would 
meet all Better Light, Better Sight requirements, obtainable at no 
greater cost than ordinary fixtures. The new U.R.C. Research 
Luminaire fills those needs more completely than any fixture yet 
developed for commercial lighting application. 


What Are the Advantages of the U.R.C. Over Other Fixtures? 
The 8 important features listed below are not claims, but facts, 
based on the findings of the Utilities Research Commission lighting 
engineers, whose work is independent of all lighting manufacturers. 
Compare these features with those of any existing fixture! 


1. Extremely Flexible. Three major types of lighting installa- 
tions can be made with one model: (1) Individual ceiling mounting; 
(2) Individual pendant mounting; and (3) Continuous row mount- 
ing. This eliminates the need for special ordering from factory, 
because the one model only need be stocked, with quick service 
and installation assured. (See chart 2 on opposite page.) 


2. Higher Lighting Efficiency! With the U.R.C. Luminaire it is 
possible to build up higher illumination values . . . from 50 to 100 
footcandles! .. . (See charts 6 and 8 on opposite page.) 


3. Low Brightness. The higher lighting intensities provided are 
achieved with a lower surface brightness than ever before attain- 
able. The average conventional shielded fixture today has brightness 
as high as 3 and 4 candlepower per square inch. Bare lamp fixtures 
even higher. At all normal viewing angles, the U.R.C. brightness 
does not exceed 0.9 candlepower per square inch! 


SINGLE CONTINUOUS ROW 


4. Easy and Quick Installation. U.R.C. features an entirely new 
method of installation which makes the hanging of a fixture a matter 
of minutes. Metal tracks, fastened to the ceiling by toggle bolts or 
Ackerman, are lined up four feet apart. The fixture section simply 
‘slides into place” on the tracks. Repeated time checks reveal that 
U.R.C. Luminaire can be installed in one-half to one-third the time 
of ordinary fixtures. (See charts 3 and 4 on opposite page.) 


5. Easier to Relamp and Maintain. Relamping is quickly ac- 
complished by removing bottom glass panels. Side panels need not 
be removed. Starters can be removed without disturbing lamps. No 
tools required to remove glass panels for cleaning. Any unit in a 
continuous row may be disconnected completely and easily at any 
time. (See chart 5 on opposite page.) 


6. Design Is Modern and Functional—pleasant to the eye— 
suitable for office, store or any other commercial installation. 


7. Meets All Better Light, Better Sight Requirements. 


8. Unbelievably Low Price! Despite the fact that it represents 
a completely new concept of Fluorescent Lighting, with demonstrably 
superior features throughout, the Mitchell U.R.C. Research Lumi- 
naire costs no more than the average, ordinary 4-light fixture! The 
U.R.C. has a list price of only $39.95 complete, less bulbs. (When 
Pendant Mounting type is desired the Stem Suspension Set, con- 
sisting of two stems with canopy and strap, is available at a list 
price of $1.75.) 
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JUST CHECK THESE OUTSTANDING ADVANTAGES AND 
COMPARE WITH ANY OTHER FIXTURE! 






WI ONE MOoptL! =, EASY TO INSTALL! foam 


Just Slide on to Tracks 





1. For Pendant Mounting 


2. For Individual Ceiling Mounting 















PACKAGE OF 


_— FLUORESCENT LIGHT 
FOR ANY COMMERCIAL USE 





A matter of minutes to fasten each 
track to ceiling, slide and lock fixture 
in place, splice to outlet and insert 
glass ... requires less time and effort 
to install than any other fixture 
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Pocket Size Tester for 
Electrical Appliances 


Servicemen and salesmen of 
electrical appliances, as well as 
electrical contractors, will find 
special interest in an inexpensive, 
pocket-size appliance tester just 
announced. 

The appliance tester speeds up 
testing, trouble diagnosis and pow- 
er-consumption demonstrations by 
elimination of the usual connec- 
tion terminals. It is only neces- 
sary to plug the tester into the 
line and the appliance, in turn, 
into a receptacle provided on the 
face of the tester. Two 2-position 
toggle switches and a 3-position 
rotary switch then permit instant 
selection of the type of measure- 
ment and the meter range desired, 
will all measurements of voltage, 
current and power consumption 
provided by the _ multi-scale, 
a-c/d-c meter. Heavy duty termi- 
nals are provided for current 
values in excess of appliance 
ratings. 

Eighteen measurement ranges 
are provided. These include a-c 


Servicemen and salesmen of elec- 

trical appliances as well as electri- 

cal contractors will find special in- 

terest in this inexpensive pocket- 
size appliance tester. 


and d-c line voltages up to 250; 
four d-c ampere ranges up to 25 
amperes and the same for a-c; four 
d-c watt ranges up to 3,000 watts 
and duplicate a-c ranges. 

Watt ranges are direct reading 
where the line supply is 120 volts 
and power factor of the appliance 
is unity. Curves and data sup- 
plied with the instrument permit 
rapid conversion for different 
values of voltage and power fac- 
tor. The tester permits direct 
comparison of power consumed by 
various applianes. The instrument 
is also useful for making power 
measurements of motors up to 
several horsepower. 

It is mounted in a neat hard- 
wood case with etched metal panel, 
the overall dimensions being 5% 
inches long, 34% inches wide and 
2 inches deep. 


Plastic Tubing Available 
For Refrigerator Service 


With all copper under strict al- 
location through a ruling of the 
Office of Price Administration and 
Civilian Supply, The Dow Chemi- 
cal Company has announced that 
a flexible, semi-transparent tub- 
ing of thermoplastic Saran is avail- 
able to industry as an alternative 
for copper and other metal tubings. 

Developed through years of re- 
search, this tough, chemically re- 
sistant tubing may be used in 
many applications previously de- 
manding copper except where high 
temperatures and very high pres- 
sures are encountered. Also, Sa- 
ran tubing has been tested and 
proved suitable to replace such 
strategic materials as_ nickel, 
stainless steel, copper and ceram- 
ics in several fields where its un- 
usual properties are advantageous. 

Saran is characterized by un- 
usual toughness and resistance 
to moisture, brines, solvents, acids 
and alkalies. Another feature of 
this plastic material is that it may 
be used for short periods of time 
at temperatures of 250 degrees to 
275 degrees Fahrenheit, although 
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its strength and resistance are 
somewhat reduced at these elevat- 
ed temperatures, Dow laboratory 
experts announced. 

Available in sizes one-eighth 
inch to five-sixteenths inch out- 
side diameter with wall thickness- 
es varying from .030 inches to 
.062 inches, this tubing may be 


-joined by Parker Standard Tube 


Couplings and 8S. A. E. or other 
flare type fittings. Already the 
Mueller Brass Company, of Port 
Huron, Michigan, is developing 
fittings for Saran tubing which 
permit the construction of a tub- 
ing system in which contact be- 
tween such fittings and the ma- 
terial conveyed is entirely elim- 
inated. 

Saran tubing joined with “B” 
Parker Standard Tube Couplings 
withstood a pressure of 1,500 
pounds per square inch without 
rupturing or leaking. In a fatigue 
test, Saran was flexed through an 
angle of 15 degrees, 1,750 times per 
minute for 2,500,000 cycles without 
failure, while standard one-quar- 
ter inch copper tubing failed after 
about 500 cycles in the same test. 

This indicates that Saran tub- 
ing would be superior to copper 
tubing for those applications 
where excessive vibration is en- 
countered. 

With the use of copper prohib- 
ited to non-defense industries, the 
introduction of Saran tubing per- 
mits maintenance of production in 
some instances where the lack of 
copper might have serious eco- 
nomical effect. 


Refrigerator Trade-In 
Manual Just Off Press 


The 1942 edition of the National 
Refrigerator Market Report, Inc., 
the “Blue Book” on refrigerator 
trade-ins, which is just off the 
press, will again list for $3.50 and 
this year a number of leading man- 
ufacturers will distribute it di- 
rectly to their dealers at cost, An- 
drew J. Asch, Jr., publisher, has 
announced. These manufacturers, 
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it was said, are planning to have 
their dealers make more than or- 
dinary use of the book during the 
ceming year, because it is felt that 
due to the curtailed production of 
refrigerators, properly rebuilt box- 
es will be more important than 
ever. 

The publishers are also making 
available a new advertising mat 
service comprising a series of 
newspaper ads designed primarily 
for the promotion of rebuilt boxes. 
Also included again is an article 
covering the essential points in 
svespect to properly reconditioning 
refrigerators. Twenty-two hun- 
dred makes and models, it is said, 
are listed in the directory along 
with their trade-in values. 





Mass Display Advantageous 
For Small Appliances 


Mass display of related items is 
an important factor in selling 





small appliances, as indicated by 
the success of Denver Dry Goods 
Department Store, of Denver, Col- 
orado, in attracting consumer at- 
tention. To catch the eye of the 
consumer, this up to the minute de- 
partment store has arranged an in- 
teresting mass display of related 
appliances. 

The appliance department found 
this a profitable way to increase 
business. Using the familiar psy- 
chological principle of association, 
they have arranged their display 
in such a manner as to acquaint 
the customer with both the product 
and trade name. At a glance the 
prospective buyer gets an idea of 
the related items manufactured 
under a certain trade name and 
learns to associate the products 
with the name and vice versa. Al- 
though a prospect may not be in 
the market for purchasing a par- 
ticular item at the time he is in 
the store, he is very often im- 


This mass display of related small appliances is used advantageously by the 

appliance department of Denver Dry Goods Co., Denver, Col. The depart- 

ment head reports that one sale frequently leads to another and that the 
display stops many passersby. 
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pressed by the attractive display 
and when the opportunity presents 
itself for buying, he knows where 
to go to get what he wants. 

One sale paves the way for an- 
other ... according to this store. 
When the customer enters, he has 
a chance to see other products 
manufactured by the same concern 
and at a later date returns to 
purchase it. 





Experiments Conducted on 
Ventilation of Fixtures 


Experiments conducted by the 
New Orleans Electrical Inspection 
Department show that a series of 
holes in the canopy of a fixture 
mounted on the ceiling provides 
air circulation that lowers the 
temperature inside the fixture. 
The New Orleans tests were made 
with incandescent lamp fixtures. 
A somewhat similar hazard exists 
with fluorescent lamp fixtures 
mounted against combustible ceil- 
ings. The current in auxiliaries of 
fluorescent lamp fixtures such as 
ballasts or other wire wound coils, 
causes the coils to heat. Wherever 
there is excessive heat there is a 
possible fire hazard. In order to 
reduce the temperature in ceiling 
type fluorescent lamp bodies a 
ventilating manifold was suggest- 
ed above the fluorescent lamp fix- 
ture. It was also thought that 
holes in the body of the fluores- 
cent lamp fixtures would permit 
enough air circulation to keep the 
temperature down. Be that as it 
may, it does not appear to be good 
practice to mount fixtures so that 
there is only a thin piece of sheet 
iron between the woodwork of the 
ceiling and the lamp auxiliaries. 


Underwriters Laboratories, Inc., 
have tackled the problem of flame 
escaping from the ventilating 
holes. Underwriters Laboratories 
have found that flame from the 
combustible insulation or com- 
pound for the coils and capacitors 
does not escape from the holes in 
the side of horizontally mounted 
fixtures in the time it takes for 
the fire in the fixture to smother 
itself from lack of oxygen. In 
vertically mounted fixtures or fix- 
tures that had holes in the upper 
wall of the body, flame escaped 
from the holes and ignited the 
combustible material. Such ex- 
periments indicate that while some 
ventilation is needed to keep the 
temperature inside the fixture 
body or canopy from building up, 
too much air circulation is likly 




















to make a chimney and furnace of 
the fixture in the event of an in- 
sulation fire inside the fixture. 
The fact is emphasized that ven- 
tilation of fixture bodies through 
holes in the fixture that provide 
air circulation will permit flame 
to escape from the holes under 
certain conditions and that only 
fixtures tested by Underwriters 
Laboratories, Inc., for the hazard 
are safe to use. Fixtures with 
holes in canopies or bodies are not 
approved in hazardous locations or 
where any considerable amount of 
dust or lint may accumulate. 





How Fluorescent Fixtures 
Should Not Be Installed 


The confusion and misunder- 
standing among electrical contrac- 
tors and electricians as to the 
proper method of installing fluor- 
escent lighting fixtures, has 
prompted D. J. Talbot, electrical 
inspector of Chicago, to discuss 
this subject in the Electrical In- 
spection Division’s Bulletin. 

“Some installations have been 
found in which the fixture was 
supported by chains or rods and 
then plugged into an adjacent plug 
receptacle, in some cases using a 
two conductor portable cord, 
which leaves the fixture unground- 
ed, and in other cases using a 
three conductor portable cord, the 
third wire being the ground wire. 
Neither of these methods is ap- 
proved. In other cases the fix- 
tures are supported by chains and 
a section of BX run from an outlet 
box down to the fixture in an ef- 
fort to provide a flexible or swing- 
ing installation. This method is 
not approved as BX contains solid 
conductors and is not approved 
for such a flexible connection. 


“In still other cases fixtures 
have been suspended from 8-B box 
covers. This means the fixture 
weighing anywhere from 10 to 70 
pounds would be supported by the 
screws holding the box covers. It 
is not reasonable to assume that 
this would be a safe installation. 


“A fixture should be supported 
by the fixture stud in the box, 
from condulets or unilets, or by 
chains, and not by the screws sup- 
porting the 8-B box cover. If a 
regular chain type fixture is in- 
stalled, the links should have side 
openings instead of end openings. 
Cases have been reported in which 
open end links have opened suf- 
ficiently under the strain to allow 
the fixture to drop.” 
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Lincoln’s Industrial 
Electrical Reference 


An outstanding addition to the 
literature of the electrical indus- 
try was made with the publication 
of the “Industrial - Commercial 
Electrical Reference” compiled by 
E. S. Lincoln, consulting electrical 
engineer. Sponsored by some 
eighty manufacturers df electrical 
equipment and supplies, and re- 
quiring more than four years to 
compile, the Lincoln reference 
book should prove a valuable aid 
to anyone engaged in designing, 
planning or installing industrial 
and commercial electrical equip- 
ment. 

The scope of the book is indi- 
cated to some extent by its size. 
Nearly four 
measuring 8% x 11 inches, it in- 
cludes 1,200 pages, 1,200 illustra- 
tions, 326 diagrams, 315 tables, 
and more than a _ half-million 
words of text, all devoted to prac- 
tical electrical engineering. 


The book is divided into twenty- 
six sections with comprehensive 
indexes. The section topics in- 
clude such as Electrical Funda- 
mentals and Systems, Industrial 
Wiring Systems, Switchboards, 
Panelboards, Electrical Control, 
Electrical Circuit Protection, Mo- 
tors and Generators, etc. Each 
section covers every phase of its 
topic from design to selection and 
from installation to maintenance, 
with complete National Electrical 
Code references reproduced at the 
points where they will be most 
useful. 

The reference book is published 
by the Electrical Modernization 
Bureau, Room 805M, 60 East 42nd 
Street, New York City. The price 
of $15 includes a follow-up service 
of supplementary material which 
will keep the book up to date. 





Electrically Heated Oven 
For Insulation Varnishes 


Because electric heat is clean 
and easily controlled, it has proved 
to be ideal for ovens designed to 
bake insulating varnishes on small 
motor armatures and coils. 

A very important step is the ap- 
plication of insulating varnish to 
the motor armatures. Electric 
heat is used in this process be- 
cause it can be easily controlled 
to provide the accurate tempera- 
tures necessary for uniform re- 
sults. 

The armatures are first heated 
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inches thick, and- 





This oven, heated by four G-E rib- 

bon-type heating units, is used for 

baking insulating varnish on arma- 
tures of vacuum cleaner motors. 


in an electric oven, then they are 
dipped in hot insulating varnish. 
They are then returned to the oven 
for the first baking at 260 degrees 
F. to 280 degrees F., for three 
hours. Accurate regulation of 
baking temperatures is very im- 
portant. If underbaked, the insu- 
lating varnish remains soft and 
does not provide the proper insu- 
lating qualities; if overbaked, the 
varnish “ages” too rapidly. If the 
baking proceeds too rapidly, a 
hard skin forms on the surface, 
with an underbaked layer of 
“tacky” varnish beneath it. 

A typical oven used for baking 
the varnish is shown here. It is 
heated by four ribbon-type oven 
heaters. As these heaters are ac- 
curately controlled, the baking 
proceeds at correct temperature. 

After the first baking, the coils 
are again dipped into the insulat- 
ing varnish, then placed in a sec- 
ond oven, similar to the first, 
where they are baked for 15 hours. 
At the end of this time the sol- 
vents have been driven from the 
varnish, and the resultant resin- 
ous insulating coating is both hard 
and elastic. 

The ovens used in both baking 
processes are controlled automat- 
ically by thermostats. 

Another important step in man- 
ufacturing motors is the re-en- 
forcement of lead wires for the 
field coils of the motors. The ends 
of the lead wires are first dipped 
into molten solder, which forms a 
solid coating on the wire. The ends 
are then sheathed in a telephone- 
wire insulating sleeve known as 
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“spaghetti insulation” because of 
its appearance. 

All-electric solder pots are used 
most of them 1,000-watt pots, each 
holding approximately 28 pounds 
of solder. 

The pots are turned on in the 
morning by the watchmen before 
the regular shift arrives for work. 
When the operators arrive, the 
solder is in a molten stage and 
ready for immediate use. 





Temperature Rating of 
Glass Cloth Insulation 


Question: “Is treated glass cloth 
considered a Class B insulating 
material when used as major 
ground insulation in apparatus 
operating at temperatures about 
110 degrees Centegrade?” inquires 
R. B. D., of Birmingham, Ala. 

Answer: No. The basic glass 
cloth made from Fiberglas (Fiber- 
glas is trade name Owens-Corning 
Fiberglas Corp.) yarns is rated as 
Class B material, but when the 
glass cloth is treated with varnish 
to increase its dielectric value, the 
increased resistance to high volt- 
age breakdown is dependent upon 
organic Class A material, which 
will disintegrate when subjected 
for long periods to temperatures 
about 110 degrees Centigrade. For 
best results a combination of glass 
and mica, a flexible mica, should 
be used for ground insulation in 
Class B windings. 

Treated glass cloth combined 
with mica provides a ground in- 
sulation of high initial breakdown 
value, which will decrease with 
time, but the mica will retain a 
safe value, thus a new winding 
can be subjected to high tests to 
weed out damaged insulation and 
still retain long life at normal op- 
erating conditions. 





Inspection Problem Presented 
By Prefabricated Houses 


The Louisiana Rating and Fire 
Prevention Bureau has been re- 
quested to inspect several prefab- 
ricated houses recently assembled 
in a sub-division outside the city 
of New Orleans, reports George 
Welman, electrical engineer for 
the Bureau. These houses were 
shipped in sections with some sec- 
tions of the walls and partitions 
wired for convenence of outlets 
and switches. They were wired 
with non-metallic sheathed cable. 
Each section was provided with 


40 





about 10 feet of excess cable for 
extending to the attic where the 
cable will tie in with the wiring 
in the concealed roof space and 
extend to other sections of the 
building. The wiring that will be 
installed in the attic and under the 
building can be inspected locally 
when the parts are being assem- 
bled, but the closed-in portion of 
the wiring in the walls cannot be 
seen unless inspected at the fac- 
tory where the sections are made. 


The problem is to arrange for 
factory inspection service and it 
looks like we will have to fall back 
on Underwriters’ Laboratories, 
Inc., for this service. Each section 
should be labeled and, naturally, 
100 per cent inspection service of 
the sections will be needed at 
the factory. 


Air Circuit Breaker 
Standards Announced 


The National Electrical Manu- 
facturers’ Association has an- 
nounced the release of a new edi- 
tion of the Large Air Circuit 
Breaker Standards, superseding 
publication No. 37-43. 

This standard contains thirty 
pages of information inclusive of 
commercial standards, general 
standards, definitions and ‘instruc- 
tions for the installation, opera- 
tion and care of large air circuit 
breakers. 

It also contains application 
standards for large air circuit 
breakers and rating and manu- 
facturing standards for both large 
air and enclosed air circuit break- 
ers. Copies are available from 
NEMA Headquarters, 155 East 
44th Street, New York City, for 
75 cents per copy. 





Progress Being Made in 
Fluorescent Fixture Design 


Fluorescent lighting, now only 
in its fourth year, has already 
reached the same stage where a 
wide variety of efficient fixtures 
of good appearance for special 
purposes are available. This is 
quite an accomplishment when it 
is considered that nearly two dec- 
ades were required for filament 
lamps to reach this stage. 

One fixture especially is of in- 
terest because of its defense-work 
significance. A dust-tight unit is 
used in large numbers in the new 
gun-powder plants, as well as in 
many civilian plants where po- 


tential dust-explosion hazards 
exist, such as flour, textile, and 
cement mills. Government ord- 
nance regulations limit to 109° C 
(228° F), the temperature of any 
part of a lighting-fixture housing 
exposed to the powder dust, even 
when it is under a thick layer of 
dust. The fluorescent lamp is 
ideal for this low-temperature 
work because its size, low wattage, 
and high efficiency lead to rela- 
tively cool operation. 

The dust-tight luminaire is 
built of steel and is shaped like an 
inverted trough sealed across its 
bottom by a glass cover with an 
asbestos gasket. Inside is a por- 
celain enamel reflector and all bal- 
last equipment, etc., to operate 
either two or three 40-watt 48- 
inch fluorescent lamps. 

Prior to the introduction of the 
present 100-watt 60-inch floures- 
cent lamp—the largest size made 
—lighting engineers were reluc- 
tant to recommend fluorescent 
equipment for lighting high bays 
in factory areas. However, since 
its entrance into the lighting field, 
these lamps are now effectively 
illuminating areas from heights of 
18, 25, and even 40 feet. Literal- 
ly thousands of these units are be- 
ing used in aircraft factories. For 
example, the new Lockland, Ohio, 
plant of the Wright Aeronautical 
Corp., is equipped with over 11,000 
such lamps, mounted 18 feet above 
the floor. As each unit is 5 feet 
long, this is equal to over 10 miles 
of light—at high level, 30 to 35 
foot-candles. 

Still another new type of fix- 
ture to use the 40-watt lamp makes 
possible literally continuous lines 
of light. The hoods have square 
open ends with connectors so they 
can be butted together with no 
apparent gap between the ends of 
the porcelain-enameled reflectors. 
The hoods form their own race- 
ways so that separate conduit for 
the wiring is obviated. The re- 
flectors can be unsnapped for 
cleaning without disturbing the 
hood or wiring. 

A variety of fixtures for use in 
office and stores have come for- 
ward this year. For high intensi- 
ties such as required for lighting 
of display counters and store areas, 
there is a new unit that uses four 
40-watt 48-inch fluorescent lamps. 
When mounted in continuous rows 
on 7 to 10 foot centers and 8 to 15 
feet above floor, levels of 50 to 
100 foot-candles of glareless light 
can be provided for selling areas. 
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INDUSTRIAL ELECTRIFICATION 


Installation and Maintenance 





War-Time Responsibilities 
Of Maintenance Electricians 


The responsibility of the indus- 
trial electrical maintenance engi- 
neer has increased greatly now 
that this country has become an 
active belligerent in the war. C. H. 
Christine, secretary-manager of 
the St. Louis Board of Trade, in a 
recent talk before the Internation- 
al Association of Electrical Lea- 
gues, pointed out some of the 
things with which the industrial 
electrical maintenance employee 
should be familiar and to which 
he will need to give some fore- 
thought in the event of an open 
war situation. 

Important records should be 
duplicated and the duplicates 
placed in safe storage. 

In England, it has been found 
that electric service systems stand 
up better than gas, as the former 
can be repaired more expeditious- 
ly. 

Large plants may organize 
home-guard units of their own to 
protect their equipment. Stocks 
of spare vital equipment would be 
desirable. Neighboring plants 
might undertake a regional inven- 
tory of spare electrical equipment 
that might be loaned or shifted 
around to help maintain produc- 
tion. Similarly, man-power may 
be loaned in an emergency. 

Black-out lighting would become 
a necessity. Centralized control 
of all exposed lights should be 
planned. For black-out purposes 
and protection from flying glass 
due to explosions and blast, the 
British have bricked windows up 
for the duration and roof win- 
dow lights have been screened by 
wooden structures. 

Maintenance men should know 
what and how to sand-bag. What 
type of damage may be done to 
underground cable or overhead 
cable. How well protected is your 
area by inter-connected power, in 
case one of your principal power 
plants is knocked out? Is the 
plant prepared for a sudden inter- 
ruption of service? 
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In addition to ordinary lighting, 
the British have installed what 
they call a “pilot-lighting” system, 
with very low intensity lights lo- 
cated at important points in the 
plant. Should the wall of a plant 
be damaged and the interior lights 
thus exposed, the main lights are 


switched off immediately and the 


pilot lights turned on. 

Fourteen inch brick walls, or 
concrete walls, have been found 
to be better than steel plate, for 
protection of vital equipment from 
bomb splinters. Should a bomb- 
crater unearth electric cables, the 
speed with which they may be re- 
paired will depend upon whether 
or not water or gas mains or sew- 
ers are involved. Usually, those 
utilities must be taken care of be- 
fore the electrical repairman can 


work on the cables. 

During an air-raid, a designated 
maintenance man may be the only 
one not permitted to go to the air- 
raid shelter. A _ steel shelter, 
shaped like an inverted shell, is 
frequently provided for him near 
his controls. 


Lighting In Reverse 
For Sabotage Protection 


Glare, the anathema of lighting 
engineers, is now welcomed as an 
ally in the present defense against 
the saboteur. Lighting engineers 
are using it to blind a would-be 
intruder to a war-materials plant 
while the guards remain incon- 
spicuous in the shadows, just as 
one can at night see clearly into 








UNIT SWITCH PANELS FOR INDUSTRIALS—Extending the unit-sub- 
station idea previously used for primary distribution centers, designers of 
power-supply systems for industrial plants have developed a new type of 
distribution unit for low-voltage work. This one, in the new plant of Curtiss 
Wright Corp., Airplane Division, Columbus, Ohio, consists of a transformer 
(to the left of the operator), a control panel, and eleven low-voltage air- 


breaker metal-enclosed circuits. 


These units are shaped so they can be 


stacked together like boxes in tiers and rows to form the most convenient, 
compact power unit. (Westinghouse photos.) 
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a lighted room but cannot be seen 
readily by those inside. 

The luminaire design used in 
the scheme is old, the principle 
is simple. A Fresnei lens, in real- 
ity a miniature lighthouse beacon, 
throws a flat, fan-shaped beam of 
light, with great efficiency. A 
row of these luminaires is set on 
posts several feet away from the 
buildings to be protected, aimed 
so their light is projected slightly 
downward away from the build- 
ings. The space between the lum- 
inaire and the buildings is virtual- 
ly in darkness. A would-be in- 
truder approaching the plant sees 
only these blinding spots of light; 
while the guards behind the lights 
see him clearly. 





Electronic Motor Control 


Offers Wide Speed Range 


As an outgrowth of its thyra- 
tron speed control for d-c motors, 
the General Electric Company has 
announced a new electronic con- 
trol system, called Thy-mo-trol, to 
provide simple, stepless control of 
direct-current motors from alter- 
nating-current lines wherever a 
wide speed range is needed. 

With this new development, the 
flexibility of d-c motors can now 
be combined with the economy and 
convenience of a-c power distri- 
bution. The Thy-mo-trol system 
leads to simplified machine de- 
sign, reduced space requirements, 
and a saving in time over more 
complex methods of obtaining a 
wide speed range. 

Normally consisting of three 
separate units — a small control 
station, a transformer, and a thy- 
ratron tube panel — the control is 
the first to provide in one equip- 
ment the means for electronically 
starting, stopping, accelerating, 
and regulating the speed of a mo- 
tor. Standard units will cover mo- 
tor sizes up to five horsepower, 
230 volts. 


The Thy-mo-trol system pro- 
vides wide-range speed control 
without the use of motor-generator 
sets or gear and pulley arrange- 
ments. <A _- single-dial control, 
mounted in a heavy-duty push- 
button station, covers the complete 
speed range of the motor, both 
above and below basic speed. The 
motor is automatically accelerated 
to preset ‘speed quickly and 
smoothly without excessive cur- 
rent peaks. The same single dial 
can also be used to change speed 
to any value during operation. 
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Shown here are the control station, 
transformer, and thyratron tu 
panel comprising the new G-E elec- 
tronic motor speed control called 
Thy-mo-trol. 


Thy-mo-trol equipment can be 
provided for reversing service by 
the addition of a standard mag- 
netic reversing switch. It can also 
be furnished with dynamic brak- 
ing. 

In operation, the change from 
alternating to direct current for 
the motor field and armature cir- 
cuits is accomplished by two pairs 
of thyratron tubes. The control 
compensates for changes in arma- 
ture-voltage-drop, holding motor 
speed constant regardless of nor- 
mal-load and line-voltage varia- 
tions. 

The stepless speed control in- 
creases armature voltage up to 
basic speed and weakens the field 
at speeds above basic. Accelera- 
tion is automatic. Full field is 
held until basic speed is reached 
and is also automatically applied 
during dynamic braking. 

A thermal overload relay pro- 
tects the motor on sustained over- 
loads. Fuses provide d-c short- 
circuit protection. 

Thy-mo-trol equipment is com- 
pact and easily mounted. The 
control station may be located ac- 
cessible to the operator, thus al- 
lowing complete control of a ma- 
chine from one location. The thy- 
ratron tube panel can be furnish- 
ed in various types of enclosing 
cases, such as those for corrosive 
or dusty atmospheres. 

Thyratron equipment has been 
successfully applied to speed con- 
trol problems for years. But ad- 
ditional equipment was usually re- 
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quired for starting and stopping. 
Thy-mo-trol now combines start- 
ing, accelerating, speed control, 
and stopping operations in one 
unit. Thus it offers a simple solu- 
tion to problems such as main- 
taining constant speed, holding 
constant tension, synchronizing 
conveyors, and wide range speed 
control for machine drives with- 
out intermediate speed changing 
devices or special d-c power sup- 
ply. 


























































Don’t Underestimate the 
Danger of Static Charges 


Static electric charges may orig- 
inate in a variety of ways. They 
represent a potential hazard, es- 
pecially wherever volatile liquids 
and inflammable materials exist. 
The following occurrences, report- 
ed in a recent bulletin of the Bu- 
reau of Mines, are typical. 

Static electricity may develop 
through friction of various sub- 
stances, by impact, pressure, cleav- 
age, and induction. Escaping 
steam through a 1/16 inch diam- 
eter hole at 75 pounds pressure 
blowing against a truck charged 
it sufficiently to give a 3/4 inch 
spark in five seconds. 

In connection with painting 
tanks for storing and dispensing 
petroleum products, it has been 
found that 10,000 volts will quick- 
ly build up on insulated tanks 
being painted with a spray gun. 

Sparks up to one inch long have 
been drawn from an ungrounded 
nozzle of a concrete gun. Use of 
concrete guns in tunnels with gas- 
eous atmospheres may be danger- 
ous unless nozzles are grounded. 
This can usually be accomplished 
by using hose reinforced with 
spiral wire. The object being cov- 
ered should also be grounded, if 
possible. 

Fires from static sparks are 
most likely to occur with liquids 
of low electrical conductivity and, 
of course, with those having low 
ignition temperatures. Static 
electricity may be generated by 
liquid solvent flowing through 
pipes or tubing, passing from ves- 
sel or tubing into air or other 
gaseous medium, by solvent vapor 
issuing from an opening into a 
gaseous medium, by gas passing 
through a liquid solvent. 

A 22-inch main-drive leather® 
belt recorded a maximum of 75,000 
volts from static electricity. 

A naval officer wearing a fur 
coat and rubber boots in walking 














to his garage developed a static 
charge which ignited the gasoline 
in the tank of his car. 

Leaking distillate being caught 
in a bucket which was not ground- 
ed was ignited as an attendant 
went over to remove and empty 
it, the spark either coming from 
his hand to the pail or vice versa. 
Oil or gas tanks being cleaned 
with steam should have the tank 
and steam line electrically bond- 
ed together and grounded. 

A million times as much static 
may be developed at low humidity 
as at high humidity. One author- 
ity states that 15% of all gasoline 
fires are caused by static electric- 
ity, and believes that a like num- 
ber attributed to unknown causes 
might well be placed in the same 
category. Grounding is consider- 
ed the most effective means for 
removing or preventing static. 
Humidification is probably the 
next most effective measure. 





Amplification of 100,000 
In New Mercury Control 


A column of mercury in a glass 
tube, one of the oldest devices for 
measuring temperature or atmos- 
pheric pressure, has been turned 


Moun TING 


pRAcKE ? 





Called the “Mercurystat,” this new 

control element may prove to be a 

most versatile system of regulating 

motor speed. It consists of electri- 

cal contacts spaced along a vertical 

tube having a compressible bellows 
at the lower end. 


experimentally into an ingenious 
new device that may become the 
basis of one of the most versatile 
systems of regulating speed of a 
motor. 

Instead of using a glass bulb 
below the column to act as a merc- 
ury reservoir, Westinghouse Re- 
search Engineer K. A. Oplinger 
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Here the new control element is 
shown mounted and connected to 
control a motor rheostat. 


uses a stainless-steel bellows. 
Sealed into the column rising 
above it are electrical contacts, 
spaced roughly 1/16 inch apart. 
As the bellows is compressed, the 
mercury rises and successively 
short-circuits contacts, forming 
thus a series of mercury switches. 
Because of the large ratio of bel- 
lows area to the cross section of 
the capillary, only a slight com- 
pression of the bellows raises the 
mercury the full height of the 
tube. In fact, in an experimental 
model only 0.015 inch movement 
of the bellows covers or uncovers 
the 40 contacts, a ratio of about 
150 to 1. The bellows can be 
actuated by a mechanical driver, 
such as a cam or lever, so it can 
be used as a speed-control device, 





contacts in the tube controlling a 
motor rheostate; or an electro- 
magnetic element can make it re- 
spond to changes in voltage or 
current. 

The device is, in effect, an am- 
plifier. The full mercury column 
can be raised by a change of 0.05 
watt in the coil driving the bel- 
lows. Change in power controlled 
may be 5,000 watts; thus power 
amplification is 100,000. 

Because of low voltage between 
adjacent contacts and because con- 
tacts are sealed in a hydrogen at- 
mosphere, relatively large cur- 
rents can be handled. The device 
was tried on a 220-volt d-c circuit, 
current being varied from 12 to 30 
amperes. After 5 million opera- 
tions the contacts showed no sign 


* of wear. It is insensitive to either 


changes in temperature or pres- 
sure. 


Photoelectric Door Control 
Saves Plant $30 per Day 


The Brown and Williamson To- 
bacco Company, Louisville, Ky., is 
saving as much as $30 per day in 
operating costs as a result of the 
recent installation of photoelec- 
tric control on the doors of its 
shipping and receiving depart- 
ments. Substantial savings in 
heating costs are also being made. 

With the shipping and receiv- 
ing departments operating on a 
24-hour-a-day basis, their six huge 





Doors which are controlled automatically by gear-motor with photoelectric 
control save as much as $30 per day in operating costs in this shipping and 
receiving department of a southern tobacco manufacturing plant. 
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doors must be continually open- 
ing and closing to allow for the 
passage of incoming loads of leaf 
tobacco and outgoing shipments of 
cigarettes and smoking tobacco. 
These doors were previously oper- 
ated manually at comparatively 
high cost, both in actual operating 
expense and in time lost in signal- 
ling for the doors to be opened. 

The previous expense of heat- 
ing these departments was also 
very high because the doors open- 
ed directly to the outer air and 
the slow manual operation of them 
allowed much heat to be lost. In 
fact, the doors were sometimes al- 
lowed to remain open continual- 
ly, there being no time to oper- 
ate them. These facts not only re- 
sulted in higher costs, but also 
made it difficult to maintain com- 
fortable working temperatures for 
employees of the shipping depart- 
ment. 

Now, however, with the instal- 
lation of photoelectric control 
equipment, incoming or outgoing 
shipments approaching the doors 
cut light beams focused on photo- 
tubes. This starts operation of 
the equipment and the doors open 
automatically and close when the 
shipment has passed beyond the 
light beams. As a result, not only 
are operating time and costs, as 
well as heat losses, cut to a min- 
imum, but also comfortable work- 
ing temperatures for employees 
are easily maintained. 

Besides four photoelectric re- 
lays and light sources, the equip- 
ment controlling each door in- 
cludes one 1/4 hp., concentric gear 
motor; two limit switches for con- 
trolling the door’s travel; a 500- 
watt, 220/110-volt, single-phase 
transformer; and supplementary 
control devices. A limit switch, 
mounted at the top of the door on 
a hinged panel is used as a safety 
device to protect against persons 
being caught in the door. This 
switch operates the control cir- 
cuit and reverses the door. 





Increasing Rewind Life of 
Series Motor Armatures 


By A. C. Roe 


When “series motors” such as 
used on cranes, hoists, mine or 
mill motors, etc., start to give 
trouble with the field coils or arm- 
ature windings, then serious con- 
sideration should be given to both 
sections of the motor, particular- 
ly when an armature must be re- 
wound, as a rewound armature can 
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soon be ruined if placed in a 
frame with faulty field coils. 

The condition of the main and 
cummutating field coils, in series 
type motors, has a direct bearing 
on the rewind life of an armature 
winding, and when changing de- 
fective armatures, the field coils 
should all be removed for thor- 
ough checking, as one or more 
field coils with weak internal in- 
sulation, that is short circuited 
turns or layers, will soon ruin a 
good rewound armature. Also 
shorted field coils cause sparking, 
rapid brush wear, and increase 
commutator pitting, etc. 

The reason for this statement 
becomes obvious, when we con- 
sider the motor circuit of the 
series type motors, as used in 
mine, crane, mill and traction serv- 
ice, where the current flowing in 
the armature and field circuit is 
of the same value. Thus the field 
coil conductors are of large cross- 
sections to carry the current 
without excess heating, and there 
are few turns per coil so that one 
turn represents many ampere- 
turns. 

The motor torque is directly 
proportional to the product of the 
field strength and armature cur- 
rent. Weakening the field will 
cause the motor to speed up, but 
for certain torque or load condi- 
tions, a weak field caused by 
shorted turns in one or more field 
coils, means that more current 
must be drawn to supply the need- 
ed torque or horsepower. Thus the 
armature circuit as well as the 
field circuit is subjected to higher 
current values. A new armature 
installed in a frame with weak 
field coils, therefore, is subjected 
to overload conditions from the 
very start, and its useful life 
shortened by this constant over- 
loading. 

In a series motor a field coil 
with one or more turns shirt cir- 
cuited does not heat up. On the 
contrary, the remaining good field 
coils are hotter than the shorted 
coil. A shorted field coil throws 
an added load on the armature 
winding, and also on the good field 
coils. The reason for this is that 
the resistance of the shorted coil 
is less. Then with increased cur- 
rent required to meet load require- 
ments, the I?R losses of the good 
coils increase, while the losses in 
the shorted coil are normal, or in 
some cases less than normal, de- 
pending upon the degree of short 
circuit. 


Likewise, when an armature 


winding is burned out, an addi- 
tional load has been placed on the 
field circuit. The moral of this 
story is, “When a motor is out of 
service for armature or field trou- 
ble, remove all field coils and only 
replace field coils that are intern- 
ally and externally in unquestion- 
able condition.” 


Field Coil Maintenance 


The condition of the field coils 
in a series motor has an import- 
ant bearing on the life of an arm- 
ature; and it is recommended that 
when an armature is re-wound 
with new coils, all old field coils, 
both main and commutating, be 
removed from the frame. 

The frame used for the re- 
wound armature should be equip- 
ped with either all new coils, or 
all re-built coils; or in other 
words, only coils in A-1 condition 
internally and externally should 
be used with a re-wound arma- 
ture. 

It is good maintenance practice 
to remove all field coils, main and 
commutating, when a motor is 
shopped for an armature burnout, 
or with one or more shorted or 
grounded field coils. 

Then all field coils removed 
should be carefully checked for 
weak internal insulation, and all 
doubtful and bad coils scrapped. 

Five rules should be established, 
as follows: 

1. When re-fielding, never mix 
repaired, old and new coils in any 
one frame. 

2. Use either aii new field coils, 
or all re-built field coils. 

3. Don’t put one or more new 
field coils in with old coils. For 
quick repairs of this kind, when 
necessary, use only re-built field 
coils. 

4. Be sure that the polarity of 
all field coils is correct. 

5. When an armature is rewound 
with expensive Class B insulated 
coils, don’t take a chance on ques- 
tionable field coils. 


Why All Good Field Coils 


The reason for the above sug- 
gestion is based on the principle 
of the series motor where we know 
that the same current value flows 
in both armature and field circuit. 

We also know that for any 
change in field flux or ampere 
turns, that the armature tends to 
adjust its speed to develop the 
proper balancing counter electro- 
motive force to maintain the prop- 
er current value. 

(Continued on page 65) 
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ELECTRICAL DISTRIBUTION 


Engineering and Operation 








Eleetrical Engineers Discuss 
and Industrial Topies 


Power 


EATURING a number of pa- 
pers of specific interest to 
power distribution engineers and 
industrial utilization engineers, 
the Southern District Meeting of 
the American Institute of Elec- 
trical Engineers, held in New Or- 
leans, December 8 to 5, attracted 
nearly record attendance for this 
District with approximately 400 
engineers and students registered. 
Among the papers presented re- 
lating specifically to the transmis- 
sion and distribution of electric 
power were: “Lightning Phenom- 
ena and Its Behavior on Transmis- 
sion Lines,” by G. D. McCann, 
Westinghouse Electric and Mfg. 
Co., Pittsburgh; “Electrical De- 
sign of TVA Hydro-electric Sta- 
tions,” by Raymond A. Hopkins, 
Tennessee Valley Authority; “Car- 
rier-Current Relaying and Com- 
munication,” by T. D. Talmadge 
and M. S. Merritt, both of Ten- 
nessee Valley Authority; “Factors 
Contributing to Improving Elec- 
tric Service by Means of High 





Left to right: (1) James M. Todd, consulting engineer, 
New Orleans, and general chairman of the Southern Dis- 
trict AIEE Meeting; B. P. Babin, Westinghouse Elec. & 
Mfg. Co., New Orelans, and chairman of New Orleans 
Section; and J. O. Shepherd, Southern Bell Tel. & Tel. 


Speed Switching and Utilization of 
Stored Energy,” by J. T. Logan 
and J. H. Miles, both of Georgia 
Power Company, Atlanta; “Low 
Voltage Underground Networks,” 
by P. B. Boyd, Georgia Power Com- 
pany, Atlanta; “Parallel Opera- 
tion of Load-Ratio-Control Trans- 
formers Operating in Parallel and 
in Networks,” by Frank M. Starr, 
General Electric Co., Schenectady, 
N. Y.; and “Ceramic Electrical In- 
sulators,” by F. J. Stevens, Ameri- 
can Lava Corp., Chattanooga. 

A general session opened the 
meeting with James M. Todd, New 
Orleans consulting engineer, pre- 
siding. An address of welcome by 
J. E. Housley, of Aluminum Com- 
pany of America, and vice-presi- 
dent of the Southern District, 
AIEE, was followed by a brief dis- 
cussion on the general condition 
of the Institute by the national 
secretary, H. H. Henline. 

“The Potential of Inter-Ameri- 
can Economics” was the subject 
of Charles A. McQueen, of the Of- 


Co., Atlanta. 
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fice of the Coordinator of Inter- 
American Affairs, Washington, D. 
¢. “Technology and finance are 
the economic tools being wielded 
in an effort to prevent the Ameri- 
cas’ occupying an inferior colon- 
ial position in a Hitler-dominated 
world,” he said. 

Mr. McQueen traced the trade 
relations between the United 
States and the Latin American 
countries over a long period. He 
pointed out that trade with the 
countries to the south has been 
passive on this country’s part. The 
outbreak of the war led to the 
conception of an inter-American 
co-operative plan to supply the 
southern nations with essential 
materials and machinery. “The 
plan is not yet perfect, but it is 
being improved,” observed Mr. Mc- 
Queen. “In a physical and pro- 
ductive sense, the hemisphere 
lacks little of self-containment. By 
a full use of materials and ingenu- 
ity, we can readily find substi- 
tutes for what we lack.” 





(2) W. S. Leake, General Electric Co., New 
Orleans; C. A. McQueen, Coordinator of Inter-American 
Affairs, Washington, D. C.; and F. E. Johnson, Jr., New 
Orleans Public Service, and secretary of New Orleans 
Section. Mr. McQueen addressed the meeting. 
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Dean Joseph Weil, of the Uni- 
versity of Florida, Gainesville, 
also addressed the opening ses- 
sion of the meeting. “The South 
is awakening to her opportunity,” 
he said, and described the research 
that is being initiated in many 
southern schools relating more 
specifically to problems of the 
South. 

A special evening session was 
neld for the presentation of a 
comprehensive discussion on light- 
ning and its behavior on transmis- 
sion lines by Dr. Gilbert D. Mc- 
Cann, of Westinghouse Electric 
Mfg. Co. Interesting features of 
Dr. McCann’s lecture were Koda- 
chrome slides of lightning phe- 
nomena and the mechanical wave 
demonstrator developed by West- 
inghouse engineers for the illus- 
tration of transient phenomena on 
electrical transmission and dis- 
tribution circuits. 


“Every time you take a breath, 
nearly 100 bolts of lightning strike 
somewhere in the world,” Dr. Mc- 
Cann asserted. “Records compiled 
by lightning investigators and 
weather bureaus disclose that 
about two billion thunder bolts 
streak from the sky each year, the 
equivalent of 50 per second. De- 
spite this continuous lightning 
bombardment, protective devices 
such as lightning arrestors are 
able to detour thunder bolts into 
the ground and prevent even tem- 
porary interruption of electric 
service. 


“Power lines are shielded 
against lightning strokes by plac- 
ing grounded wires above them to 
guide thunder bolts harmlessly to 
earth. High current surges pro- 
duced by lightning striking power 
wires are also directed to the 
ground by de-ion protector tubes 
on transmission lines and on such 
equipment as transformers. The 


Left to right: (1) J. T. Logan, Georgia Power Co., 
Atlanta; A. C. Morrison, Duke Power ‘Co., Charlotte; and 
J. H. Miles, Georgia Power Co., Atlanta. (2) J. S. Morgan, 
Knoxville, and C. L. Crosby, Richmond, both of Allis 
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power line’s normal current is pre- 
vented from following to the 
ground by gases in the tube.” 

Dr. McCann described as record- 
ing “eyes” 10 battery-operated 
cameras which have been attached 
to fire towers in Western Penn- 
sylvania to measure the amount of 
current in strokes of lightning, the 
number of separate streaks in one 
thunder bolt and their duration. 
When lightning strikes a fire tow- 
er mast and jumps a half-inch gap 
in the camera, resulting flash is 
recorded by a film on a revolving 
disk. 


Lightning Strokes Recorded 


Atop the 535-foot University of 
Pittsburgh Cathedral of Learning 
the Westinghouse lightning invest- 
igators have installed a device 
known as a fulchronograph which 
measures the amount of current 
and the duration of lightning hit- 
ting the top of the building. This 
instrument was _ developed by 
Charles F. Wagner, manager of the 
company’s Central Station Engi- 
neering Department, and Dr. Mc- 





D. C. Prince, President of 
the American Institute of 
Electrical Engineers. 
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Cann. Two lightning hits were re- 
corded by this fulchronograph in 
1941, three in 1940, and three in 
1939. 

Another fulchronograph, placed 
on a 585-foot smelter stack of the 
Anaconda Copper Mining Com- 
pany at Butte, Montana, record- 
ed last summer the most powerful 
stroke of lightning ever recorded. 
The total amount of current in 
this one stroke exceeded 160,000 
amperes of electricity and the esti- 
mated pressure was 15,000,000 
volts. Fulchronograph records 
disclosed that another bolt strik- 
ing the shaft consisted of 22 sep- 
arate strokes. 

The lightning recording mechan- 
ism of the fulchronograph, en- 
closed in a metal case about 18 
inches square, consists principally 
of an electric motor and a slotted 
aluminum wheel. The rim of the 
wheel is filled with small strips 
of magnet steel projecting like fins 
and rotating through two coils. 
The coils carry current from the 
lightning stroke being measured. 
Current in the coils produces a 
magnetic field which is propor- 
tional to the surge of lightning 
current. The steel fin on the re- 
cording wheel which happens to 
be passing the coils at a given in- 
stant is magnetized in proportion 
to the amount of current carried 
by the stroke, in time divisions as 
brief as 40 millionths of a second. 
Characteristics of the stroke may 
be determined by the number of 
fins magnetized, and the degree 
of magnetization. 

The first technical session of 
the meeting was held Thursday 
morning, December 4, with B. P. 
Babin, chairman of the New Or- 
leans Section, AIEE, presiding. 

A comprehensive description of 
the rectifier installation in the 
Alcoa, Tenn., plant of the Alumi- 





Chalmers Co. (3) R. M. Bush, Va. Elec. & Power Co., 
Richmond; C. W. Schweres, Allis Chalmers Co., New 
Orleans; and L. W. Long, also of Allis Chalmers Co., 
Pittsburgh. 














num Company of America was pre- 
sented jointly by J. Elmer Hous- 
ley, of Alcoa, and H. Winograd, of 
Allis-Chalmers Mfg. Co., of Mil- 
waukee. Included was a discus- 
sion of the power circuits, the rec- 
tifier equipment and layout, the 
cooling system, excitation and grid 
control, protective equipment, 
switchoards, load control and 
phase multiplication method. 

Of particular interest was the 
comprehensive program of pre- 
ventive maintenance which has 
proved to be an important factor 
in minimizing power interruptions 
resulting from equipment failures. 

“One feature of this program,” 
the authors reported, “is the reg- 
ular testing of the power factor 
of insulation. Each major item 
of equipment, including trans- 
formers, oil circuit breakers and 
bushings, is tested when installed 
or overhauled and annually there- 
after. Any indication of faulty in- 
sulation is investigated immedi- 
ately and corrected. Failures have 
been averted by correcting faulty 
conditions in the initial state. The 
problem of transformer mainten- 
ance has been simplified by close 
attention to oil. Activated alumi- 
na by-pass treaters are used for 


Left to right: (1) C. W. Ricker, of Tulane Univ.; H. B. 
Duling, Georgia School of Tech.; and L. M. Keever, N. C. 
State College. (2) Otto Jensen, ITE Circuit Breaker Co., 
Philadelphia; and F. J. Stevens, American Lava Corp., 








Dr. G. D. McCann, of West- 
inghouse, who discussed ef- 
fects of lightning. 


the treating of bushing oil. Activat- 
ed alumina breathers have been 
successful in excluding air-borne 
moisture from transformers, there- 
by maintaining a high dielectric 
property of the oil.” 

Other papers presented at the 
first technical session included 
“Automatic Dimming Automobile 
Headlights,” by Lieutenant-Com- 
mander Thomas F. Ball, of U. S. 
Naval Academy; “Formulas for 
the Inductance of Rectangular 





Chattanooga. (3) E. B. Mabson, La. Power & Light Co., 
New Orleans; J. E. Housley, Aluminum Co., of America, 
and vice president of Southern District AIEE; and C. B. 
Norris, Tulane University. 


Tubular Conductors,” by Thomas 
J. Higgins, of Tulane University, 
and the paper describing electri- 
cal design of TVA hydroelectric 
stations, mentioned previously. 
The concluding technical ses- 
sion, held Friday, December 5, 
with Mr. Babin again presiding, 
opened with the paper on carrier- 
current relaying and communica- 
tion by Messrs. Talmadge and Mer- 
ritt. J. T. Logan and J. H. Miles 
followed them on the program, dis- 
cussing features of their paper on 
high-speed switching. The auth- 
ors pointed out that the quality of 
electric service as_ reflected 
through variations in motor speeds 
resulting principally from voltage 
surges is about as important to 
many manufacturing processes as 
is the continuity of such service. 
They explained the effects of voit- 
age surges on an extremely speed- 
sensitive manufacturing process 
and described how the effet can 
be minimized to the extent of be- 
coming harmless. The paper es- 
tablishes the maximum tolerable 
driving motor speed variation that 
will not result in impairment of 
the product snd describes means 
for preventing a greater variation 
irrespective of voltage surge in- 





Left to right: (1) E. H. Bailey, General Electric Co., 
Atlanta; and P. B. Boyd, Georgia Power Co., Atlanta. 
(2) W. J. Googe, D. D. Murphree, and S. M. Sharp, all of 
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Southwestern Gas & Elec. Co., Shreveport, La. 


(3) B. H. 
McCoin and L. W. Marshall, both of Knoxville Electric 
Power Board. 
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tensity. The authors also describ- 
ed an alarm system which is cap- 
able of instantly responding when 
variations in speed exceed toler- 
able limits. 

A study of low voltage under- 
ground networks was presented by 
P. B. Boyd, of Georgia Power Co., 
who concluded with a forecast of 
the changes in design which pres- 
ent trends indicate: 

“The installation of non-leaded 
secondary cable will undoubted- 
ly become standard construction,” 
Mr. Boyd told the meeting, “except 
for a few cases as in paper insu- 
lated lead covered network where 
it is necessary to install an addi- 
tional set or replace a set in the 
existing network area. The in- 
stallation of limiters will also be- 
come more universal, especially on 
new construction where non-lead- 
ed cable is installed. The limiters 
even on leaded installation will in 
time completely replace the fused 
junction box. 

“The installation of non-inflam- 
mable liquid insulated transform- 
ers will become general for sub- 
way installations as the price dif- 
ferential between oil insulated and 
non-inflammable liquid insulated 
transformers becomes less. For 
non-submersible installations, es- 
pecially in buildings, the dry type 
air cooled transformer will be pre- 
ferred. 

“For the installations of oil in- 
sulated transformers, built-in fix- 
tures of a fire extinguishing sys- 
tem made adaptable to connect to 
portable fire extinguishing equip- 
ment will find favor. The instal- 
lation of an a-c network supervis- 
ory system will undoubtedly be 
found desirable for many sys- 
tems, especially those using oil in- 
sulated transformers where some 
means for providing for tempera- 
ture and pressure control of the 
transformers to indicate faults in 
their incipiency is desired. Such 
a system would also show the po- 
sitions of all network protectors, 
both closed and opened and would 
thus reduce time necessary to per- 
form switching operations.” 

Following the presentation of 
papers. by F. M. Starr and Frank 
J. Stevens, mentioned previously, 
the meeting was addressed by D. 
C. Prince, vice-president of the 
General Electric Co., and national] 
president of the American Insti- 
tute of Electrical Engineers. 

“Post-War Problems of Indus- 
try” was the subject of Mr. 
Prince’s address, which anticipat- 
ed the conditions which will prob- 
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ably confront American industry 
at the end of 1943 and the meas- 
ures that may serve to avoid dis- 
turbing economic displacements. 





Protecting Transmission 
Lines Against Lightning 
By K. B. McEachron 


ENERAL ELECTRIC engi- 

neers have found in their 
studies of lightning discharges to 
the Empire State Building that 
lightning consists of high current 
peaks which are often superim- 
posed on a fundamental low cur- 
rent discharge. The high current 
peaks may be of the order of sev- 
eral thousand amperes—Lewis and 
Foust having shown that current 
peaks as high as 200,000 amperes 
may occur, though infrequently. 
These values refer to the stroke 
currents which, in general, when 
found in transmission and distri- 
bution circuits as the result of di- 
rect strokes, have a smaller mag- 
nitude on account of the presence 
of other current carrying paths. 
The low or continuing value be- 
tween peaks may be as small as 
ten amperes, and persist on the 
average of about 0.4 second. This 
low current is probably respon- 
sible for most of the fires started 
by lightning. 

It has been shown also that 
streamers will form from objects 
on the ground to be struck in ad- 
vance of actual contact, and this 
may be the reason some types of 
trees seem to be struck in prefer- 
ence to others—streamers form 
from them more readily, thus in- 
creasing, in effect, the electrical 
height of the tree. 

Studies of the effects of many 
strokes indicate clearly the neces- 
sity of keeping the ground resist- 
ance of protective arrangements 
as low as possible. This is true 
whether it be lightning rods on a 
home or ground wires over a trans- 





Dr. K. B. McEachron, in lightning 
laboratory at G-E Pittsfield Works, 
photographing flash of lightning. 
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mission line. The area of involve- 
ment as well as the severity of the 
effects are reduced as the ground 
resistances are reduced. These 
studies also emphasize again the 
desirability of interconnection of 
grounds within a structure to 
avoid high voltages between them, 
if either one has to carry lightning 
currents. 

The overhead ground wire con- 
tinues to be the most universally 
used means of keeping transmis- 
sion lines from flashing over due 
to lightning. Experience seems 
to show that, if the conductors are 
kept within a 45 degree vertical 
angle at the ground wire, (1:1 pro- 
tective cone) good shielding may 
be expected. However, still bet- 
ter performance will result with 
a smaller angle, although some 
lines are operating with a larger 
angle. 

Tower footing resistance may be 
reduced by the use of vertical 
ground rods or through the use 
of the buried counterpoise. Lewis 
and Foust, with the cooperation 
of various power companies, are 
investigating the performance of 
these two types of grounding un- 
der natural lightning conditions. 
Ground resistances, of the general 
order of 10 to 20 ohms, are indi- 
cated for reasonable lightning per- 
formance. In general, as the spans 
become shorter, or as the insula- 
tion in a given case is increased, 
a higher ground resistance can be 
tolerated. 

In those cases where it is diffi- 
cult to economically justify the 
overhead ground wire, the protec- 
tor tube may be used, since with 
its use the ground resistance may 
be high. The protection offered 
by the tube is positive, since it is 
directly in shunt with the insula- 
tor string. It is necessary only to 
so arrange things that sufficient 
power current will flow, following 
the passage of lightning through 
the tube, to be certain that suf- 
ficient pressure is developed with- 
in the tube to properly extinguish 
the follow current. 

System interruptions, due to in- 
sulator flashover from other caus- 
es as well as lightning, may be 
prevented on systems operating 
non-grounded, by the use of the 
ground fault neutralizer. This de- 
vice, installed at appropriate 
points between neutral and ground, 
operates to reduce the current at 
the fault, so long as it is only a 
single line fault to ground, to 
such a value that it quickly ex- 
tinguishes itself. 
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Frigidaire Announces 
1942 Standard Models 


New 1942 Standard Model Frigi- 
daire refrigerato have been an- 
nounced by E. G. Biechler, general 
manager, Frigidaire Division, General 
Motors Corporation. 

In announcing these new models, 
Mr. Biechler emphasized that Ameri- 
ca’s war needs naturally have first 
call upon Frigidaire resources. “Frig- 
idaire is turning out machine guns 
and other armaments in ever-increas- 
ing quantities,” he said, ‘‘and we are 
sparing no effort to further expand 
our defense activities.” 

“At the same time, we are going 
to do everything in our power to pro- 
vide the Frigidaire dealer organiza- 
tion with all possible new products of 
highest quality—and, to help keep 
products in customers homes operat- 
ing efficiently.” 












Smaller Electrical A ppliance Lines 
Are Presented to Dealers for 1942 


According to P. M. Bratten, Frigi- 
daire general sales manager, the new 
Standard Models are available in 
three groups to meet different cus- 
tomer demands. “Food storage ca- 
pacities are larger than in compar- 
able 1941 models,” he said, “and 
other new features include convert- 
ible interiors to accommodate foods 
uf different shapes and sizes, a new 
combination Meat Tender, and Cold 
Storage Tray.” 

The new Standard Model S 7-42 
retains all the important features of 
the lowest priced 1941 Frigidaire 
model, the LS-6, but has a full 7 cubic 
foot food compartment. The cabinet 
chassis itself is also larger, and ex- 
terior styling changes have contrib- 
uted to a more pleasing appearance. 

“The new M 7-42 is available with 
extra utility features including a 
new drawer type Meat Tender, which 
is considerably deeper than Meat 


Like the food storage space of this new 9 cu. ft. standard model Frigidaire, 

its new Meat-Tender has larger capacity and great utility. Chief Engineer 

S. M. Schweller is demonstrating the advantages of this new feature to E. R. 

Godfrey, assistant general manager, P. M. Bratten, general sales manager, 
and L. A. Clark, advertising and sales planning manager. 
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Tenders of former years, with a new 
combination Cold Storage and De- 
froster Tray which makes it unneces- 
sary to remove meats from the Meat 
Tender when defrosting. In addition, 
this model has a sliding glass topped 
Hydrator and several appearance ad- 
vantages over the S-7. It is avail- 
able with an exterior finish of either 
Dulux or Lifetime Porcelain. 

“To meet the demand for an even 
more completely equipped standard 
type refrigerator, there is a new D 
7-42. A particularly noteworthy fea- 
ture of this model is its 12 way con- 
vertible interior which permits a 
choice of 12 different interior ar- 
rangements of the shelves, to suit any 
family’s particular needs at any sea- 
son of the year. Besides having all 
the advantages of the M-7, this new 
Frigidaire also has a utility storage 
bin for keeping foods that do not re- 
quire refrigeration. 

The D-7 is also available with an 
exterior finish of Lifetime Porcelain 
and with an extra hydrator which 
can be operated as an easy sliding 
drawer when it is placed either be- 
side or above the other hydrator. 

In addition, to meet a definite de- 
mand for a larger capacity standard 
refrigerator of this type, there is a 
9.1 cubic foot model finished in Du- 
lux. This model has the same equip- 
ment as the D-7, except that the froz- 
en storage compartment, Meat Ten- 
der, Hydrator and Utility Storage Bin 
are all larger — there is an extra Hy- 
drator which slides as a drawer in 
either of two positions, and there are 
two additional ice trays. 

Other features of these new 1942 
models include streamlined door con- 
struction, and concealed door trim 

screws, improved corner mounting of 
door seal, eye level location of the 
Cold Control and new rubber cushion 
shelf mounting. 


Gibson Line Presented 
At Distributor Meeting 


The 1942 line of the Gibson Elec- 
tric Refrigerator Corporation of 
Greenville, Michigan, consisting of 
five instead of last year’s eight mod- 
els, was presented at a two-day na- 
tional distributors’ convention in 
Grand Rapids, Mich. With produc- 
tion curtailed for 1942, its advice to 
dealers was to emphasize sales in the 
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higher income consumer groups in 
order to preserve dollar volume. 

Gibson executives also emphasized 
that the company did not favor, nor 
had it effected, the establishment of 
higher prices from inflating the 
prices of the lower models in the 
line. Instead, distributors and deal- 
ers were encouraged to feature re- 
frigerators of high quality which 
performed extra services for the users 
and thereby justified higher prices. 

The equivalent of Model No. C-631 
of last year is eliminated from the 
line this year, and the 1942 line 
starts with the equivalent of the 
second model of last year, and is the 
No. CU-632 with a suggested list price 
of $139.95. The other four models, 
with their suggested list prices, are 
as follows: No. F-662, $174.95; No. 
F-682, $199.95; No. F-682, $219.95, 
and No. SF-792, $259.95. 

It was said that the Gibson policy 
considered that the low-priced leader, 
as it has for the past few years been 
featured throughout the industry, is 
not essential to this year’s merchan- 
dising program because volume can- 
not be the price objective under the 
curtailment program. 

The Gibson electric range line will 
consist of three instead of four mod- 
els as of the last year. The suggested 
list prices of the models are as fol- 
lows: No. ER-932-SV, $119.95; No. 
ER-392-RV, $189.95, and No. ER- 
892-TV, $249.95. 


The merchandising program for 
1942, for consumer advertising, con- 
sists of a continuation of the Gibson- 
Paid newspaper advertising program, 
standard cooperative advertising and 
an eight-month’s schedule in Life 
magazine, 





“‘Night-Watch” Top Feature 
Of 1942 Norge Refrigerators 


New beauty achieved through 
streamline design of both exteriors 
and interiors and a host of sales- 
compelling exclusive features distin- 
guish the 1942 Quiet-Flo Rollator Re- 
frigerator line of Norge Division, 
Borg-Warner Corporation. 

Seven models, two six-foot, three 
seven-foot, including an all-porcelain 
model, and two nine-foot sizes, offer 
a wide range in prices and features 
which enable the dealer to appeal to 
all classes of prospects while holding 
his stock to reasonable minimums, a 
point which is likely to be increasingly 
important during this year of the all- 
out victory campaign. 

Outstanding among the exclusive 
Norge features will be the Night- 
Watch fully automatic defroster, 
which, since its introduction last year, 
was found not only a potent force in 
clinching sales above the minimum 
price class but an excellent drawing 
card for the entire line. The Night- 
Watch electric clock, controlling the 
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Convenience and economy are vir- 
tues of the bigger, deeper, new 
Norge Coldpack. It permits larger, 
lower-cost purchases of meat at one 
buying. Added attraction is the fact 
that Coldpack is never used for a 
defrost drip catcher. 


action, automatically defrosts the 
freezer unit for three hours each 
night, between midnight and 3 a. m. 

Not an accessory, but an integral 
part of Norge design, the Night- 
Watch defrosting system will take a 
particularly important place this year 
because its action in regularly and 
systematically defrosting the Freezer 
makes for efficient operation, a point 
stressed in a recent Government de- 
fense bulletin. 

Night-Watch defrosting requires 
no attention from the housewife ex- 
cepting at weekly intervals when 
accumulated defrost moisture is emp- 
tied from the hard-to-spill, pitcher- 
like Handefroster. It is practicable 
only in Norge because of the Norge 
covered Coldpack construction, which 
eiminates use of the cold meat drawer 
as a defrosting tray. A shallow de- 
froster tray, suspended under the bot- 





Careful attention to detail has given 

the new 1942 Norge Quiet-Flo 

Rollator Refrigerator a streamline 
design of complete harmony. 


tom of the freezer unit, carries de- 
frost moisture directly to the Hande- 
froster. Covered Coldpack, Hande- 
froster and defrost tray, functioning 
together, thus avoid the. necessity of 
moving food during defrosting. 

The exclusive Norge Safety-Sealed 
Fast Freezer prevents accumulation 
of frost in that unit and allows the 
Night-Watch defrosting action to take 
place without allowing defrost water 
to drip into ice trays. Thus it is 
apparent that Night-Watch automatic 
defrosting is a fundamental of Norge 
design and not merely an automatic 
clock placed in circuit with the Cold- 
maker. 

One of the most useful and inter- 
esting features of the 1942 Norge is 
the new base leveller which allows the 
unit to be levelled off perfectly de- 
spite irregularities of the floor on 
which it may be placed. The leveller 
is operated quickly and easily by any- 
one. With absolutely level floors the 
exception, even in brand new houses, 
this device will be appreciated by 
fhousewives who have previously been 
bothered by refrigerator doors swing- 
ing either shut or open while they 
are busy removing or placing food. 

Eye-appeal, that potent sales force 
which brings the window-gazing pros- 
pect into the store and which has 
so long been a major consideration 
to the American woman, is one of the 
outstanding merits of the new Norge. 
Inside and out, stream-line design has 
reached new heights, produced a unit 
whose beauty is compelling. 

Clever use of plastics has gone far 
to create the new effects. The flow- 
ing lines of the Norge nameplate, ex- 
ecuted in antique-gold shade of a new 
and sturdy plastic, sets off the gleam- 
ing white Norgloss finish. The same 
shade is used on the plastic Lazilatch 
door-opener, the handle of the large 
dry-storage bin and the trim-band 
and clock face of the Night-Watch. 

Functional improvement has gone 
hand-in-hand with design. The cover- 
ed Coldpack is in crystal glass for 
new beauty, has been made larger 
to provide greater storage space. In- 
crease in capacity has been pro- 
vided in the Safety-Sealed Freezer, 
too, to accommodate larger supplies 
of frozen foods, desserts, etc. 





Seven New Models Shown 
In 1942 Crosley Line 


Crosley has taken a long look ahead 
in designing and engineering its new 
1942 line of refrigerators, which were 
introduced to Crosley distributors at 
a series of two-day sales conferences. 

“Recognizing that national defense 
needs must come first, Crosley de- 
signers and engineers have given 
careful consideration to the selec- 
tion of materials that we may reason- 
ably expect will be available for some 
time to come, so that the quality of 
the Crosley line will continue at its 
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Universal’s new Mercury line of Elec- 
tric Ranges for 1942 features “Nutri- 
tive Cooking”—cooking that results 
in more nutritious meals prepared 
easier in less time and at lower 
current costs. 

To sell more Universal Ranges in 
’42, tell your customers how “Nutri- 
tive Cooking” seals the vitamins in 
the food. Tell how it conserves time 
for war work through automatic 
control. Tell how it conserves elec- 
tricity through accurate, flexible con- 
trol. Show how these things aid good 
health and national defense. Wire or 
write for complete information. 


Tpiraeel 


FEATURES GIVE 
MAXIMUM NUTRITION 








War Makes Vitamins More Vital 


Research workers have long empha- 
sized the importance of sealing vita- 
mins into food. And now, during 
the national emergency, is the time 
to turn their findings into action! 





Mercury Ranges Meet the Challenge! 


After years of testing in laboratory 
and kitchen, special Universal Mer- 
cury Range features now aid in seal- 
ing the vitamins in through water- 
less cooking and flexible controls. 








Designed for Low Cost Meals 


Mult-I-Heat Control, the Bake-Fast 
Oven and the Economy Cooker all 


contribute to the preparation of ) 
nourishing low cost meals—particu- ] 

larly desirable in time of rising costs 
and the need for extra nourishment. 
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Universal Answers the Call 


Universal is cooperating wholeheartedly in 
the war program, but Universal is not los- 
ing sight of its responsibility to extend 
better living for consumers and dealers. 
After Government orders have been filled, 
everything humanly possible will be done 
to rush merchandise on the established pro 
rata allotment plan. 
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No Substitute for Universal Performance 


If at any time in the opinion of our en- 
gineers, Universal appliances would fall 
below Universal performance standards by 
virtue of the use of alternate materials, such 
items will be withdrawn from our lines. 
The production of all items that do meet 
our standards is being maintained at a maxi- 
mum peak within the limits of our capacity. 
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high level,” said R. I. Petrie, vice- 
president and general sales manager, 
The Crosley Corporation, in announc- 
ing the new line. 

J. F. Crossin, manager, refrigera- 
tion division, pointed out that the 
resourcefulness of Crosley engineers 
and designers, together with exhaus- 
tive research into sources of material 
supply, had made it possible to in- 
corporate important improvements in- 
to the new Crosley refrigerator line. 

The new Crosley models are larger 
and more massive than previous re- 
frigerators and glass shelves are now 
standard equipment throughout the 
line, Mr. Crossin said. 

Seven new models are included in 
the 1942 Crosley refrigerator line— 
one six-foot model, four seven-foot 
models, and two nine-foot models. 
Each one features the patented Cros- 
ley Shelvador. 





R. C. Cosgrove, vice president and 
general manager of the Crosley 
Corporation (at right) and R. I. 
Petrie, vice president and general 
sales manager, have been examin- 
ing one of the first models of the 
new 1942 Crosley refrigerator line. 


“Twice as much food to the front 
within easy reach,” continues to be 
the theme of the Crosley refrigerator 
line, as it best expresses the outstand- 
ing and exclusive feature which dis- 
tinguishes a Crosley refrigerator from 
any other make. 





Hotpoint Ranges Feature 
Fundamental Improvements 


The successful efforts of Hotpoint 
retailers during 1941, which again put 
Hotpoint far ahead in electric range 
sales, together with Hotpoint’s fore- 
sighted engineering and manufactur- 
ing policies, will assure Hotpoint re- 
tailers of the greatest possible share 
of 1942 electric range business, ac- 
cording to Ward Schafer, manager, 
Hotpoint Range Sales Division. 

In a statement to Hotpoint retail- 
ers, Mr. Schafer said, ‘““‘We will manu- 
facture Hotpoint electric ranges in 
1942, under the government’s pro- 
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duction allocation policy, based on a 
percentage of previous business. Be- 
cause of Hotpoint’s leadership, Hot- 
point retailers will have a substantial 
share of available electric range pro- 
duction in 1942. 

“Moreover, Hotpoint is cooperat- 
ing fully with war production. A 
scarcity of materials for production 
tools to manufacture radically chang- 
ed designs could seriously delay pro- 
duction. Therefore, to release as 
many of these materials as possible 
for defense, and to assure steady 
production, 1942 Hotpoint range 
models are basically unchanged, ex- 
cept for whatever material changes 
have been incorporated due to the 
metal requirements of defense indus- 
tries. These ranges retain the same 
fundamental features which sold Hot- 
point ranges in greater total quantity 
during 1941 than any other brand.” 

Mr. Schafer continued, “Our Gov- 
ernment agrees that the cook stove is 
a necessity for continuance of our 
way of life. This year, more than 
ever before, the fundamental features 
of electric cooking give prospects 
compelling motives for buying elec- 
tric stoves. These features were pio- 
neered by Hotpoint engineers, and 
have been perfected to their ultimate 
degree in today’s Hotpoint electric 
ranges. Among the outstanding ex- 
clusive features are what we might 
term Hotpoint’s “Big Four,’ namely: 
the famous Hotpoint Calrod units, 
the over-size Thrift Cooker, the Flav- 
or-Seal oven, and the autgmatic elec- 
tric timing clock.” 

Shown in the illustration is Hot- 
point’s Masterpiece Range, including 
every fundamental Hotpoint feature, 
which typifies the Hotpoint range 
line for 1942. 

Made with Hotpoint’s famous bat- 
tleship construction, it is finished in 
gleaming white porcelain. Two Ve- 
netia-type lamps and twin condiment 
ment jars add beauty and utility to 
the massive backsplasher. I[luminat- 
ed switch dials of clear plastic indi- 
cate when any unit is on. Handsome 
metal unit locators are mounted above 
each switch. This range has one giant 
and two utility-size Hi-Speed Calrod 
units with five measured heats, for 
all types of surface cooking. 

The seven-quart porcelain enamel 
Thrift Cooker, so useful in preparing 
economical meals, has a handsome 
metal alloy lid. The over-size Flav- 
or-Seal oven with balanced heat pro- 
vides exactly the right amount and 
distribution of heat for any baking, 
roasting, or broiling operation. In 
the Hotpoint range oven, heat is bal- 
anced and distributed from all direc- 
tions within the oven, according to 
the oven heat selected for a partic- 
ular operation. 

A handsome white combination 
roasting and broiling pan and an 
adjustable meat rack are standard 
equipment in this range. 








The Masterpiece Range features all 
of Hotpoint’s “Big Four’ features: 
Calrod units, over-size Thrift Cook- 


Flavor-Seal Oven, and auto- 
matic timing clock. 


er, 


There are two utility drawers. One 
has a built-in warming unit for keep- 
ing plates or food at serving tempera- 
ture. This drawer contains a remov- 
able plate rack which allows air to 
circulate around the plates, warming 
them more rapidly. 

Also standard on the Hotpoint Mas- 
terpiece Range are the built-in Time- 
master and Timemeasure. These two 
features are outstandingly useful dur- 
ing these busy days when homemakers 
need extra time for the additional 
duties imposed by the nation’s needs. 

Models in the current Hotpoint re- 
frigerator line include the 6 cu. ft. 
Special (EA63); the 7 cu. ft. Doric 
(EA7); the Special Doric (EAS7); 
the 7 cu. ft. Standard Doric, in eith- 
er Calgloss or porcelain finish (EBT7- 
42 or EBP7-42); the 7 cu. ft. De- 
Luxe Doric (EC7); the 8 cu. ft. De- 
Luxe and Imperial Tudors (EC8 and 
ED8) ; the 12 cu. ft. Imperial Empire 
(ED12), the 16 cu. ft. Imperial Amer- 
ican (ED16), and a Special 6 cu. ft. 
model. 

The Hotpoint 7-cubic-foot DeLuxe 





Hotpoint’s 7 cu. ft. Deluxe Doric 
featuring the Easy Clean porcelain 
enamel Speed Freezer. 
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Serve the Nation’s interests by conservation of all vital materials. 
Rubber is extremely vital to all branches of the Service. 
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Doric, and the 8-cubic-foot DeLuxe 
and Imperial Tudor Refrigerator in- 
clude every new Hotpoint convenience 
feature. On these models the Easy 
Clean porcelain enamel Speed Freezer 
is located at the right. The Speed 
Freezer door is steel finished in por- 
celain enamel with an over-center 
spring to hold the door open. It 
carries a handgome nameplate of 
translucent plastic. In these two 
models, the freezer holds ice trays 
with 80-cube total capacity, and a 
%-gallon dessert tray. The Defrost 
Indicator at the side of the Speed 
Freezer shows when defrosting is 
necessary. 

The 16-point constant temperature 
control is conveniently located in 
the top front of the cabinet. 

The famous Hotpoint Butter Con- 
ditioner, introduced last year, is lo- 
cated on the left wall above the top 
shelf. It holds one pound and is 
thermostatically controlled to keep 
butter at the proper spreading con- 
sistency. 

The Six-Way Cold Storage Com- 
partment beneath the Speed Freezer 
may be used in six different positions 
for various storage requirements. It 
consists of a glass tray and porcelain 
enamel meat pan with Measured 
Humidity. 

Two Hi-Humidity Storage Drawers 
with glass tops are standard in these 
models. Here fruits and vegetables 
may be kept at the peak of freshness. 
Shelf equipment includes one gliding 
and adjustable tray shelf; two split 
shelves, and one top part shelf. 





Universal Appliances 
Shown in Chicago Show 


What promises to be an outstand- 
ing show will take place in January 
at Chicago when Landers, Frary & 
Clark, manufacturers of Universal 
products, will present their electrical 
and hardware appliances designed for 
“better living’ at the annual House 
Wares Show to be held at the Palmer 
House. 

Two exhibits, one featuring such 
major appliances as the Universal 
“Wash White” washers, “Tattle Tale” 
cleaners and Mercury ranges; and the 
other displaying small appliances such 
as Coffeematic, Glider Iron, Mag-nif- 
eye scales and Crystalite, the attrac- 
tive new cutlery will be the eye 
catchers of the show. 

In the major appliance field, Uni- 
versal will present their Tattle Tale 
tank type cleaner with its cleaner 
attachments, wands and hose in one 
big splurge of two-tone blue and the 
economy model sporting a beige and 
green combination. In both models 
the glistening Polymeroid finish is a 
distinct contrast to the soft moire 
finish. 

The Tattle Tale light, toe switch, 
handy storage kit, floor polishing at- 
tachment, and twelve other attach- 








“Defend and Extend Better Living” is the keynote of Universal’s 1942 sales 
plans just being announced to Landers, Frary & Clark distributors. Harry 
Parsons, left, sales manager of the range division at the Universal plant, 
discusses the economy cooker of the 1942 range with Lynne Fox, home 
economist, while Ed Powers, Bill Cashman and Hardy Payor listen attentively. 


ments will be featured in these mod- 
els made even more efficient by their 
oil-less ball bearing motor. Both 
models feature the patented thread- 
picking, non-dragging, non-sealing 
super intake carpet nozzle and the 
whirlwind super suction .created by 
Universal’s triple turbine type fans. 

In addition to the Tattle Tale clean- 
ers, Universal will show the Mercury 
model ranges which are directed to- 
wards new speed, convenience and 
greater economy and are the nation’s 
fastest range by test. These Uni- 
versal ranges offer the famous fea- 
tures of (1) Multi-heat control which 
revolutionalizes top burner cooking 
and permits one to dial any heat de- 
sired; (2) Automatic oven control; 
(3) Select-a-trol that allows the se- 
lection of time control for adjust- 
ment to any one task, either in the 
new cooker or at the convenience 
outlet; (4) Automaticook and Minit- 
minder which act as a chef and turn 
the oven off in the housewife’s ab- 
sence. 

The leading player in Universal’s 
line-up of Wash White washers will 
be the deluxe nine-pound model sport- 
ing several unique features including 
a Time-a-matic switch that automat- 
ically shuts off the current when the 
washing is finished and that times 
any period from one to fifteen min- 
utes and which is marked for proper 
washing time for different fabrics in- 
cluding everything from curtains to 
overalls; an Overload Protecto-switch 
that instantly shuts off the motor in 
case of strain, overload or stalled 
wringer; a Roll-pressure indicator 
that assures the right pressure for 
every fabric and completely elimi- 





nates wringer clogging; and a pair 
of new wind-away cord hooks that 
prevent tripping and broken plug re- 
placements. In addition to these new 
features, Universal washers have all 
porcelain white tubs, non-clog strain- 
ers, power electric rolls, protected 
feeding zones; floating power, and 
one push reset levers, and that this 
line is supported by a complete line 
of Spinners, Gas engine models and 
Ironers. 

To add to the convenience and 
comfort of washday Universal’s “Cool 
Grip” Glider Iron . . . the new light- 
weight, streamlined iron with its ex- 
clusive air ports which protect the 
hand from rising heat will have an 
honored place in the exhibition. De- 
signed to make ironing easier, the 
air-cooled Glider with its smooth 
bakelite handle has a grip that elim- 
inates fatigue. The round heel pre- 
vents the wrinkling of fabrics on the 
backstroke and the beveled point al- 
lows the iron to move smoothly under 
buttons... the finger-tip control gives 
accurate heat adjustment for every 
fabric. 





Six Refrigerator Models 
In Kelvinator 1942 Line 


Big news from Kelvinator, which 
is now announcing its 1942 models, 
designed some time ago, is the large 
size of their 1942 refrigerators. The 
new models will include four seven 
and two nine cubic foot sizes. Other 
news is that the sparkling glass- 
shelved, high-humidity refrigerators 
pioneered by Kelvinator have been 
further improved and beautified. 
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S leaders in the Electric Range industry, 
Hotpoint again bears the standard of 
dependable quality by announcing a continu- 
ation of the features and manufacturing 
policies which made 1941 the greatest year 
in Electric Range history. 
In order to cooperate with our country’s 
war effort in the conservation of machine 
tools, manpower and precious materials, 
we shall, until further notice, follow the 
policy of constantly improving the line with- 
out introducing yearly models. 
Hotpoint’s plans for 1942 include a pro- 
gram to strengthen the position of Hotpoint 
and its retailers through new strategy in 
its advertising and sales promotion. This em- 
bodies novel and effective ideas keyed to the 
current conditions. Headed bya new National 
Advertising campaign reaching 25 millions of 
families with a timely appeal and supported 
by the great new movie “Sauce For The Gan- THE ARISTOCRAT, replica of Hotpoint’s Millionth Range which set the 
der,” Hotpoint retailers will find ample activ- standard of quality for 1942 models. 
ities to fortify their positions and keep sales 
rolling. Get in touch with your distributor 
today and learn the whole Hotpoint program 
for 1942. Edison General Electric Appliance FLAVOR-SEAL ————_ 
Co., Inc., 5614 W. Taylor St., Chicago, IIL. 2») OVEN. Heating 5006 
: ———— units in top aS == 
well as bottom 
SELECT-A-HEAT CALROD of oven keep 
units with 5 Measured heat “in bal- 


Hotpoint Advertising and Sales Promotion Heats for 1942 embody the ance”—an ex- 
same quality andfeatures clusive electric 


for 1942 Employ New Ideas that madeCalrodfamous. tange feature. 


OTPOINT’S reputation for being out in front HOTPOINT AUTOMATIC TIMER CLOCK 


with new advertising and sales promotion enables women to one ime t in patriotic 
work outside ==<—= g 


slants to fit changing conditions is typified in plans aes the kitch 

for 1942. A big National Campaign in magazi Po. ~Aheceo peso 

ned . g . paign magazines . without n 

with mass coverage, timely copy themes, and, of SFG FF lecting meals. 

course, the new “Sauce for The Gander” movie _— 

program patterned after Hotpoint’s sensationally : jo yp hygtesse — ed ene 
“ ” and tasty economy s into he u 

successful “Blame It On Love” plan. delicious meals. Conserves electricity, too. 





Visit Hotpoint Showrooms, 528 Furniture Mart, Chicago, January 5 to 17 











RUBBER COVERED POWER CABLES~ BUILDING WIRE 


A Tough Cable 
For Tough Jobs! 


IMPERIAL 
WELDING 
CABLE 


The enormous increase in 
welding required for the man- 
ufacture of ships, tanks and 
other defense items is being 
met by the use of CRESCENT 


Imperial Welding Cable. 


This cable is of the highest 
quality, as is the complete line 
of wires and cables made by 
CRESCENT. 
CRESCENT INSULATED WIRE & CABLE CO. 


_. WIRE and CABLE — 


| Factory: TRENTON, N. J.—Stocks in Principal Cities 
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With a tape measure Frank R. 
Pierce (right) vice president in 
charge of sales of Nash-Kelvinator 
Corporation, and Charles T. Law- 
son, general sales manager of the 
Kelvinator Division of the corpora- 
tion, call attention to the size of 


the 1942 Kelvinator models. 


Prices of the new models, it was 
revealed by Frank R. Pierce, vice- 
president in charge of sales, will run 
from $149.95 for the lowest-priced 
seven cubic foot model to $259.95 
for the big nine cubic foot ‘“‘Moist- 
Master.” He pointed out that de- 
spite the fact that the new Kelvi- 
nators have more features, more stor- 
age room, and more value in every 
respect — and despite increased costs 
and production restrictions — Kelvi- 
nator prices for 1942 are actually 
as much as $30 below the level that 
existed in 1939 before the company’s 
new program startled the industry 
and skyrocketed Kelvinator sales to 
record levels. 

The streamlined distribution and 
manufacturing policy established by 
Kelvinator then is being followed as 
closely in the 1942 program as con- 
ditions permit, Charles T. Lawson, 
general sales manager of the Kelvi- 
nator division, said. 

There are two “Moist-Master’’ mod- 
els in the 1942 Kelvinator line, a 
seven and a nine cubic foot model, 
and they have been designed for 
greater efficiency so that they do an 
even better job of helping to protect 
the family health, and minimize loss- 
es from food spoilage. The ‘“Moist- 
Masters” supply five different kinds 
of cold to provide for exactly the 
right temperature and humidity for 
each kind of food to keep the various 
foods in perfect condition. 

First, there is the freezing com- 
partment with below-freezing tem- 
peratures for making ice cubes, for 
quick chilling, and for the storage of 
frozen foods and ice cream. 

Second, there is the Meat Chest 
with its near-freezing temperatures 
for the storage of fresh meats and 
game. 

Third, there is the necessary dry 
cold area on the shelves to the right 
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and left of the freezing compartment. 
This is ideal for milk, cream, bever- 
age and canned or bottled foods. 

Fourth, is the moderately moist 
area just below the dry cold area. 
Here is the correct storage place for 
foods with protective coverings, such 
as dairy products, citrus fruits and 
even berries. 

Fifth, is the super-moist cold area 
completely enclosed in clear glass. 
Here air circulation is reduced to 
a minimum and fresh fruits, vege- 
tables, unused portions of opened 
canned goods, and uncovered “left- 
overs” find a perfect haven, and are 
kept fresh and appetizing for days 
longer. 

Foundation block of the new glam- 
our refrigerator is the mechanical 
unit, which Kelyinator calls the pol- 
arsphere. It is a hermetically seal- 
ed unit—a mechanism which operates 
beneath a sealed steel dome. It has 
no fans, belts or pulleys and, Mr. 
Lawson declares, has a better me- 
chanical record than the finest watch. 
For example, the service record kept 
by the factory on this unit since its 
perfection shows that it is 99.50 per 
cent satisfactory, indicating that less 
than % of 1 per cent have been 
returned to the factory for service. 


New OPM Order Affects 
Maintenance and Repair 


A new order which helps many 
thousands of manufacturers and pro- 
ducing plants to obtain repair, main- 
tenance and operating supplies, and 
will benefit many electrical contrac- 
tors, motor shops, appliance service 
organizations, and electrical supply 
houses has been announced by the 
OPM Division of Priorities. 

The new order is known as Prefer- 
ence Rating Order P-100. It takes 
the place of the old Repair and Main- 
tenance Order, P-22, which is being 
revoked. 

Main purpose of the new order, as 
was the case with the old, is to ex- 
tend priority assistance to manufac- 
turers and producers’ so that they 
can keep their plants and production 
machinery in good running order. 

The differences between P-100 and 
P-22 are largely technical. However, 
some provisions of the old plan have 
been liberalized and a number of clar- 
ifications have been made in order 
to eliminate misunderstandings and 
misapplications of the order which 
occurred in the past. 

The assistance granted by the order 
is not available for retail operations. 
It is available, however, to the follow- 


ing: 
(1) Any governmental unit; 
(2) Any individual, partnership, 


association, corporation or other form 
of enterprise engaged in one or more 
of the following capacities to the ex- 
tent that it is so engaged or so acts: 
(a) manufacturing, processing or 
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fabricating; (b) warehousing—main- 
taining warehouses for storage or dis- 
tribution of any material; (c) whole- 


saling — acting as a distributor of 
products sold to manufacturers, 
wholesalers, retailers or other per- 


sons not consumers; (d) charitable in- 
stitutions—any charitable or eleem- 
osynary institution which is recog- 
nized as such for purposes of the In- 
ternal Revenue Laws of the United 
States; (e) carriers—urban, subur- 
ban, and interurban common or con- 
tract carriers of passengers or freight 
by electric railway, electric coach, mo- 
tor truck or bus, including terminals 
of any of the foregoing; railroads, 
including terminals; shipping—com- 
mercial carriers of freight and pas- 
sengers by ocean, lake, river or canal, 
including terminals; (f) educational 
institutions (including vocational 
training); (g) printers and publish- 
ers; (h) radio—commercial broad- 
casting and communication; (i) tele- 
phone and telegraph communication, 
including wire services; (j) hospitals, 
clinics and sanitoriums; (k) petro- 
leum and natural gas—discovery, de- 
velopment and depletion of pools of 
petroleum and associated hydrocar- 
bons and derivatives thereof, and 
transportation of petroleum, associ- 
ated hydrocarbons and derivatives 
thereof; (1) irrigation systems, 
whether publicly or privately owned; 
toll bridges and toll canals; and 

(3) Any person using tools or 
equipment to repair or maintain the 
property of any producer as defined 
in the order. 

The former restriction on accept- 


ance of materials for inventory of 
maintenance, repair or operating sup- 
plies by producers using the order has 
been changed to permit inventory and 
stores not exceeding 110 per cent of 
the maximum dollar volume of such 
materials purchased during the cor- 
responding calendar quarter of 1940. 
The previous figure was 100 per cent. 
This change has been made to allow 
for price increases. However, the 
order now specifically states that no 
materials may be accepted for addi- 
tions to inventories and stores of 
maintenance, repair and operating 
supplies until such inventories have 
been reduced to a practicable work- 
ing minimum. 

Special attention is called to pro- 
visions of the order (in B-3) which 
grant priority aid to: “Any person 
using tools or equipment to repair 
or maintain the property of any pro- 
ducer as defined.” 

The above permits welding repair 
shops, blacksmith repair shops, small 
machine repair shops and other per- 
sons whose business is primarily a 
repair function to use this order to 
keep in working order their own es- 
tablishments. It also permits such 
persons to procure the necessary tools 
and other items consumed in the 
course of their repair business. 

This also applies to the acquisition 
of mechanics’ hand and fine mechan- 
ical measuring tools when purchased 
by a mechanic for use in his capacity 
as an employee of a plant engaged 
in defense work. A mechanic, in or- 
der to obtain fine precision measur- 
ing tools such as micrometers, calipers 








HOUSTON’S MAIN STREET ABLAZE—A striking aerial night view of the 
Houston, Texas new Main Street lighting system, part of a two-year safe 
night driving program during which the Houston Lighting and Power 
Company will install 3,500 street lights for that city. This system utilizes 
10,000-lumen pendent type General Electric lights, Note headlight streaks 
along thoroughfare, denoting the density of night traffic on Main Street. 
To get this effect, photographer kept his camera shutter open as oncoming 
cars approached his lens. 
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STRONG? 


You've Said It! 


Made of a new Lloyd plastic. 
Almost unbreakable. Abso- 
lutely foolproof. Place one 
pin in slot. Twist. Click. It's 
locked. 
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and other tools of this type may sign 
the P-100 certification by simply stat- 
ing where he is employed and manual- 
ly signing his name. 

Operating supplies covered by the 
order include files, hack saw blades, 
grinding wheels and any other items 
abraded and consumed in the opera- 
tion of the business. 

Parts such as gears, bushings, and 
other items incorporated into final 
products cannot be purchased under 
P-100. These items can be purchased, 
however, if the item being manufac- 
tured is a repair or maintenance item. 
Example: a machine manufacturer 
producing new equipment could not 
purchase gears for new equipment, 
but if he had to furnish a repair part 
including a gear this could be pur- 
chased under the order. 


Tire Rationing Plan Provides 
For Electric Repair Services 


The order issued by the Office of 
Price Administration during Decem- 
ber freezing all retail tire sales re- 
solved itself, by early January, into 
a strict rationing program controlling 
all distribution of tires. The order 
permits only a few tire users, essen- 
tial to the public good and to arma- 
ment activities, to secure tires. No 
allowance whatsoever has been made, 
for the present, for ordinary civilian 
consumption. 

Sales of new tires will be strictly 
limited to individuals and agencies 
requiring them for the maintenance 
of industrial efficiency and civilian 
health. Included in this classifica- 
tion are trucks operated exclusively 
for plumbing, roofing, heating and 
electrical repair services. 

Under the present rationing sys- 
tem, the only persons eligible to buy 
new tires, or who will even be con- 
sidered for a purchase certificate, are 
those operating the following type ve- 
hicles: 


1. Vehicles operated by a physi- 
cian, surgeon, visiting nurse, or vet- 
erinary, used principally for profes- 
sional services. 

2. Ambulances. 

3. Vehicles used for fire-fighting 
services, public police service, to en- 
force public health and safety laws, 
garbage disposal and sanitation, and 
mail service. 

4. Vehicles with capacity of ten or 
more passengers, operated exclusive- 
ly for transportation of passengers as’ 
part of a regular transportation sys- 
tem, as of students and teachers to 
school, and of employees to and from 
industrial, mining and construction 
projects. 

5. Trucks operated exclusively for 
any of the preceding purposes or for 
transportation of ice, fuel, material 
and equipment for road building and 
maintenance, public utilities, produc- 
tion facilities, defense housing facil- 
ities and military establishments; 
transportation essential to plumbing, 
roofing, heating and electrical repair 
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services; transportation by any com. 
mon carriers; of waste wal scrap Mma- 
terials; of raw materials, semi-manu- 
factured goods and finished products, 
including farm products and goods, 
excepting transportation of commod- 
ities to the ultimate consumer. 

6. Farm tractors and other farm 
implements other than automobiles or 
trucks. 

7. Industrial, mining or construc- 
tion equipment other than automo- 
biles or trucks. 


Progress Made in IAEI 
Membership Campaign 


New members have been inducted 
into the Southern Section, Interna- 
tional Association of Electrical In- 
spectors, at a rapid rate during the 
past month. A membership campaign 
begun directly after the Section’s an- 
nual meeting in October has resulted 
in the addition of 33 new members. 
Members of the section credited with 
signing up the new members are list- 
ed below: 


Boger, C. S., Charlotte, N. C. ......-+205. 1 
Bommer, A. J., Dallas, Texas ........... 1 
Basknell, RB. ©., Mined, Via. ccccvcccccccs 2 
Byrum, R. L., Greensboro, N. C. ......++.+. 1 
Campbell, R. D., Asheville, N. C. ........-. 2 
Edwards, Steve, uincy, Fla. ......-+2e++>+ 1 
Edwards, T. W., acksonville, Fla. ........ 1 
Fisher, J. G., Jackson, Miss. ........++++ 5 
Flynt, H. ., Winston-Salem, N. C. .......- 1 
Hancock, A. E., Austin, Texas .........+-+- 1 
Harpster, R. L., West Palm Beach, Fla. .... 1 
Hayes, Ray, Corpus Christi, Texas .......- 1 
ouston, O. A., Durham, N. C. .......+-6- 1 
Jones, C. M., Atlanta, Ga. ....-eeeeeeeee 1 
Julian, L. H., Salisbury, N. C. ......-.++. 1 
Meullier, R. W., Ft. Lauderdale, Fla. ...... 1 
Miller, G. M., Richmond, Va. .......-+++-+ 1 
Peeples, Troy, Roby, Texas .....-+-+++++5 1 
Stall, W. A., Jacksonville, Fla. ........+++ 1 
Welman, Geo., New Orleans, La. .....---- 1 
Whitaker, C. S., Durham, N. C. ........--- 5 
Applications not endorsed ......++++++++ 2 
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Triangle Conduit and Cable 
Company in New Quarters 


The Triangle Conduit and Cable 
Company, Inc., have announced that 
after December 29, 1941, their entire 
headquarters, organization and exec- 
utive offices will be located at Tri- 
angle and Jersey Avenues in New 
Brunswick, New Jersey. 


New Areas Added to Defense 
Housing Critical Area List 


Fifteen new localities have been 
added to the Defense Housing Criti- 
cal Areas List, it was announced in 
December by the Priorities Division. 

The high priority ratings, available 
under the Defense Housing Plan, may 
now be applied to deliveries of speci- 
fied building materials required to 
construct dwellings for workers en- 
gaged in war industries, and their 
families, in the following places: 
Huntsville and Tuskegee, Alabama; 
Helena-West Helena and Pine Bluff, 
Arkansas; Sterlington - Monroe - Bas- 
trop, Louisiana; Chickasha and Mus- 
kogee-Choteau, Oklahoma, and Cor- 
sicana, Mission, McAllen - Edinburg, 
Terrell, Uvalde, and Waco, Texas. 











“More business”’ demands industry install additional 
electrical controls to operate power-driven ma- 
chinery with efficiency and safety. 


COLT MANUAL MOTOR STARTERS are design- 
ed and constructed to meet these requirements. 
Note these important features: 


The automatic relatching feature that 
eliminates any resetting operation of the 
quick-break, positive toggle mechanism. 


Complete starter mechanism, assembled 
on separate backplate, readily removed 
for wiring. 


Movable and stationary contacts easily 
replaced if necessary. Interchangeability 
of parts with other Colt Controls cuts 


maintenance cost. A bank of Colt 
Manual Starters and 


Colt Safety Switches 
+ to handle additional 
For safety, mechanism can be locked wad Gees 


“off” without opening cover — or cover 
can be locked on with mechanism free 
to operate. 


DURABLE - COMPACT - ATTRACTIVE Mt R eSNG eae aces 


ELECTRICAL DIVISION 
HARTFORD, CONNECTICUT 
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TOOLS TO MAKE THE 
ELECTRICIANS’ JOB EASIER 


@ HYDRAULIC CONDUIT BENDERS 
@ TUBE BENDERS 

e KNOCKOUT TOOLS 

e@ CABLE PULLERS 

e@ PUSH DRILLS 

e BORING TOOLS 

@ SPIRAL SCREW DRIVERS 

e@ HYDRAULIC PIPE PUSHERS 


Here's the new Greenlee Tool 
Catalog 33-E that every user 
of tools in construction and 
maintenance work should 
have. This handy buying guide 
has been compiled to make it 
easy to select the right tools 
for the job... tools designed 
to make it easier and faster 
for the man on the job. Write 
today for your free copy of 
this valuable reference of 
Greenlee Hand Tools 
for the electrical worker. 
You'll learn how these tools 
can help make your job easier. 


Write Today for Your Copy 


GREENLEE TOOL CO. 


1761 Columbia Avenue © Rockford, Illinois 
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PERSONAL NOTES 
About Men You Know 


Charles T. Brasfield, of Alabama 
Power Company, was recently named 
assistant to the operating vice-presi- 
dent, -which position he will fill in 
addition to his duties as service sup- 
ervisor. 

A native of Nachez, Mississippi, 
Mr. Brasfield attended Georgia Tech, 





specializing in transmission line en- 
gineering. His first .position was 
with Alabama Power Company as 
junior engineer. Shortly afterward 
he was promoted to office engineer, 
Distribution Retail Department. In 
1932, he became distribution engi- 
neer, which position he held until 
1935, when he was named service 
supervisor. 
* * * 


Herbert Metz, of the Graybar Elec- 
tric Company, was elected chairman 
of the Executive Committee of the 
National Adequate Wiring Bureau at 
a meeting held in New York on Mon- 
day, December 15. Mr. Metz suc- 
ceeds W. E. Sprackling, vice-presi- 
dent, Anaconda Wire & Cable Com- 
pany, who has so ably guided the 
affairs of the Bureau since this all- 
industry program was launched near- 
ly four years ago. 
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Mr. Metz has already made an out- 
standing contribution to the program, 
having been identified with the oper- 
ation as chairman of the Plan Com- 
mittee, since it was initiated. He 
brings to the chairmanship a wide 
background of experience in the elec- 
trical industry. 

After graduation from Penn State 
with the degree of B.S. in E.E., his 
first business connection was with 
the Western Electric Company in 
Chicago from which, in 1915, he 
joined the advertising department of 
the general headquarters of that com- 
pany in New York. In 1923, when 
the Western Electric supply and tele- 
phone departments were split, he was 
made advertising manager of the Sup- 
ply Division. —~ 

In 1926, when the Graybar Electric 
Company was organized, Mr. Metz 
became advertising manager, and, in 
1928, was made sales promotion man- 
ager. Since July, 1939, Mr. Metz has 
held the position of general lamp and 
lighting sales manager. 

* * * 


Edmund A. Orrell, recently zone 
manager for White Motor Truck Co., 
has been appointed district manager 
in the Raleigh, N. C., territory for 
the Airtemp Division of Chrysler 
Corporation, according to an an- 
nouncement by Paul B. Zimmerman, 
vice-president and general sales man- 
ager. 





Orreli brings to Airtemp a long 
background of sales experience which 
meludes managership of branch of- 
fices in this country and abroad, and 
covers merchandising of such a wide 
range of products as mechanical 
leather goods, cosmetics, securities 
and motor trucks. 

In his new connection, Mr. Orrell 
will be responsible for the develop- 
ment of Airtemp-dealers in the Ral- 
eigh territory and the servicing of 
their requirements. Airtemp makes a 
complete line of heating, air-condi- 
tioning and commercial refrigeration 
equipment. 
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Have You Investigated the New 
Method of Conditioning Right-of-Way? 


Gone are the days of heavy maintenance costs for right- 
of-ways. Gone is the necessity for transmission line patrol- 
men to force their way through wildernesses of brush and 
small trees to conduct their daily routine inspection of high 
tension lines. ASPLUNDH right-of-way clearance now 
makes it possible to grow grass where only dense brush 
grew before. 


The brush is gone because it’s out. The machine has 
conquered the wilderness, and the machine does its work 
in days what formerly required weeks of hard labor and does 
it so thoroughly that in a few years further growth is dis- 
couraged. Investigate the speed and low cost of this spe- 
cialized service. Select one of several types of contracts to 
serve your needs. KEEP YOUR RIGHT-OF-WAYS CLEAR! 
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WRITE FOR REPRESENTATIVE 
TO CALL, OR INQUIRE 
AT ANY OF THESE BRANCH OFFICES: 


Chicago, Ill. Baltimore, Md. 
Binghampton, N. Y. Durham, N. C. 
Columbus, Ohio Rutherford, N. J. 
Cambridge, Mass. New Castle, Pa. 
Alexandria, Va. Pittsburgh, Pa. 
Washington, D. C. Omaha, Nebr. 
Tulsa, Okla. 





TREE EXPERT COMPANY 
505 YORK RD. JENKINTOWN, PA. 














Since time immewmorial, the 
wedge has been the orthodox 
method of tightening and per- 
manently joining two bodies 
together. 





“Gorilla Grip” Mechanical 
Connectors use two types of 
this wedging principle to in- 
sure a mechanically as well as 
electrically perfect connection. 


No special tools are required 
for any “Gorilla Grip” instal- 
lation. The Connectors will 
not loosen after the connection 
is made and they may always 
be reclaimed for use again. 


There is a “Gorilla Grip” 
Connector for every connection 
wherever it taps or terminates. 
Investigate, write for literature. 


National Electric 


PROUGCOCTS CORPORATION 


300 FULTON BUILDING, PITTSBURGH, PA. 
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and MATERIALS 


| NEW EQUIPMENT 
@ 


Bilt-in-Wall Electric Heater 


The newest addition to the Electro- 
mode electric unit heater line, the 
Bilt-In-Wall Electric Heater, Model 
WJ 15, has just been announced by 
the Electric Air Heater Co., Division 
of American Foundry Equipment Co., 
Mishawaka, Indiana. This smartly 
styled, streamlined cabinet contains 
the exclusive cast-in electric safety 
element that has revolutionized elec- 
tric heating. There are no exposed hot 
wires or glowing elements of any 
kind. 

A flip of the switch starts a flow 
of cheerful, mellow heat. A quiet 
motor-driven fan distributes warm air 





uniformly throughout the room giv- 
ing heat where it is needed most— 
in the “living zone.” The simple 
beauty of the modern grille which 
blends gracefully into any setting 
combined with a surprisingly low op- 
erating cost makes this new Bilt-In- 
Wall Electromode the answer to the 
hard-to-heat room problem. 

Complete details, specifications and 
a series of attractive line drawings 
which illustrate a few of the many 
possible bilt-in comfort uses of this 
auxiliary heater are included in Bul- 
letin No. 45. 


“High Vision” Luminaire 


To speed up production in indus- 
trial plants, where extended light 
lines are desirable, a new 40-watt 
fluorescent luminaire is announced 
by the Westinghouse Electric and 
Manufacturing Company. 

Known as type FPS-40, the lum- 
inaire uses two or three 40-watt flu- 
orescent lamps per reflector and will 
provide lighting intensities of from 
30 to 100 footcandles with maxi- 
mum diffusion, minimum glare and 
uniform distribution at ordinary 
spacing and mounting heights. It 
provides adequate visibility for close 
work such as reading precision mi- 
crometers, veniers, and other shop in- 
struments. 













































Design of luminaire makes it pos- 
sible to construct any length of strip 
desired from four simple and compact 
types. Channels provide a continu- 
ous wireway which may be mounted 
on conduit, messenger cable, twin- 
rod suspension or directly on the 
ceiling. All auxiliary equipment is 
mounted in the channel. The units 
have twin-ballasts with built-in com- 
pensators providing power factor of 
90 per cent or over. 


Edwards Door Chimes 


Edwards & Co., Norwalk, Conn., 
announce the publication of the new 
1941 catalogue, completely illustrat- 
ing and describing their current line 
of electric door chimes. 

An unusual feature of this new 
16 page edition is a chart which 
serves as guide in selecting the proper 
chime for any type of decorative 
scheme. Various furniture periods 
are listed and each is identified by a 
fascinating little picture of a chair 
characteristic of its time. The correct 
Edwards Chimes are indicated for 
each period. 


Guth Indirect Flu-O-Flector 


The Guth Indirect Flu-O-Flector is 
a new luminaire development design- 
ed by the Edwin F. Guth Co., St. 
Louis, to provide the quality and re- 
finement of indirect illumination with 
efficient economical fluorescent light 
sources. 

Wider light distribution is made 
possible in this luminaire by the en- 
gineered shape of the reflector and 
the characteristic form of fluorescent 
lamps. The broad light spread of the 
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voluntary 
pay-roll 
allotment 
plan 


helps workers provide for the future 


helps build future buying power 





helps defend America today 


This is no charity plea. It is a sound business proposition that 
vitally concerns the present and future welfare of your company, 
your employees, and yourself. 

During the post-war period of readjustment, you may be faced 
with the unpleasant necessity of turning employees out into a 
confused and cheerless world. But you, as an employer, can do 
something now to help shape the destinies of your people. 
Scores of business heads have adopted the Voluntary Pay-roll 
Allotment Plan as a simple and easy way for every worker in 
the land to start a systematic and continuous Defense Bond 
savings program. 


Many benefits ... present and future. It is 
more than a sensible step toward reducing the ranks of the 
post-war needy. It will help spread financial participation in 
National Defense among all of America’s wage earners. 

The widespread use of this plan will materially retard infla- 
tion. It will “store” part of our pyramiding national income 
that would otherwise be spent as fast as it’s earned, increasing 
the demand for our diminishing supply of consumer goods. 


And don’t overlook the immediate benefit . . . money for 
defense materials, quickly, continuously, willingly. 


Let’s do it the American way! America’s talent for 
working out emergency problems, democratically, is being 
tested today. As always, we will work it out, without pressure 
or coercion ... in that old American way; each businessman 
strengthening his own house; not waiting for his neighbor to do 
it. That custom has, throughout history, enabled America to 
get things done of its own free will. 


In emergencies, America doesn’t do things 
“‘hit-or-miss.’ | We would get there eventually if we 
just left it to everybody’s whim to buy Defense Bonds when they 
thought of it. But we’re a nation of businessmen who under- 
stand that the way to get a thing done is to systematize the oper- 
ation. That is why so many employers are getting back of this 
Voluntary Savings Plan. 

Like most efficient systems, it is amazingly simple. All you 
have to do is offer your employees the convenience of having 
a fixed sum allotted, from each pay envelope, to the purchase of 
Defense Bonds. The employer holds these funds in a separate 
bank account, and delivers a Bond to the employes each time 
his allotments accumulate to a sufficient amount. 

Each employee who chooses to start this savings plan decides 
for himself the denomination of the Bonds to be purchased and 
the amount to be allotted from his wages each pay day. 
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From 


How big does a company have to be? 
three employees on up. Size has nothing to do with it. It works 
equally well in stores, schools, publishing houses, factories, or 
banks. This whole idea of pay-roll allotment has been evolved 
by businessmen in cooperation with the Treasury Department. 
Each organization adopts its own simple, efficient application 
of the idea in accordance with the needs of its own set-up 


No chore at all. The system is so simple that A. T. & T. 
uses exactly the same easy card system that is being used by 
hundreds of companies having fewer than 25 employees! It is 
simple enough to be handled by a check-mark on a card each 
pay day. 


Plenty of help available. Although this is your plan 
when you put it into effect, the Treasury Department is ready 
and willing to give you all kinds of help. Local civilian com- 
mittees in 48 States are set up to have experienced men work 
with you just as much as you want them to, and no more. 

Truly, about all you have to do is to indicate your willingness 
to get your organization started. We will supply most of the 
necessary material, and no end of help. 


The first step is to take a closer look. Sending in 
the coupon in no way obligates you to install the Plan. It will 
simply give you a chance to scrutinize the available material and 
see what other companies are already doing. It will bring you 
samples of literature explaining the benefits to employees and 
describing the various denominations of Defense Savings Bonds 
that can be purchased through the Plan. 


Sending the coupon does nothing more than signify that you 
are anxious to do something to help keep your people off relief 
when defense production sloughs off; something to enable all 
wage earners to participate in financing Defense; something to 
provide tomorrow’s buying power for your prod- 
ucts; something to get money right now for guns 
and tanks and planes and ships. 

France left it to “hit-or-miss” . . . and missed. 
Now is the time for you to act! Mail the coupon 
or write Treasury Department, Section A, 709 
Twelfth St. NW., Washington, D. C. 





Treasury Department, Section A, 
709 Twelfth St. NW., Washington, D. C. 






Please send me the free kit of material being used by 
companies that have installed the Voluntary Defense 
‘Savings Pay-Roll Allotment Plan. 









Name 





Position 
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Indirect Flu-O-Flector eliminates the 
“hot-spot” of light usually concen- 
trated directly above indirect lum- 
inaires. The efficient light distri- 
bution of the unit also permits wider 
spacings and makes the fixture ideally 
suited for low ceiling installation even 
when only a small drop can be used. 
The Indirect Flu-O-Flector has a 
durable ‘300° White” inner reflector 
that affords higher lighting efficiency. 
The ornamental stamped steel ends 
of the fixture are welded to the upper 
half of the luminaire and the lower 
bottom of the fixture basin is easily 
removed for convenient installation 
or servicing. Joined to the under- 
side of the reflector are the acces- 
sories for the 2-40, 65 or 100 watt 
lamps which various sizes of the In- 
direct Flu-O-Flector accommodate. 
The Guth Indirect Fluorescent Lum- 
imaire is available with single or 
double stem hangers and can be 
mounted individually or in continu- 
ous rows without use of extra parts. 


New “Fluorescent Tester” 


One of the problems in connection 
with fluorescent lighting has been 
solved with the introduction of a 
new Mitchell ‘Fluorescent Tester.” 
With this device, fixtures, bulbs, 
starters and ballasts may be accurate- 
ly tested to determine cause of fail- 
ure and to enable units to operate 
efficiently. The tester is simple to 
operate and tells immediately which 
of several component parts needs re- 


MITCHELL “FLUORESCENT TESTRE 





placement. It is not necessary to re- 
move fixtures from the ceiling to 
find out what is wrong, nor to ship 
unit back to the factory. All size 
lamps may be tested from 15 to 100 
watts, as well as starters and ballasts 
for the different wattage lamps. The 
tester is lightweight and compact 
enough to fit into the palm of your 
hand. Weighs only a pound. Every 
contractor, electrician or maintenance 
man can find many uses for this 
tester, which sells for $7.50 net. Can 
be obtained from leading wholesale 
supply distributors. 


New Fluorescent Starter 


A new fluorescent starter, to be 
known as the Protector-Starter, is 
under development by the accessory 
equipment section of the General 
Electric appliance and merchandise 
department, Bridgeport, Conn. The 
Protector-Starter is designed to elim- 
inate blinking fluorescent lamps by 
automatically cutting them out of 
the circuit. This action prevents the 
starter from destroying itself in try- 
ing to start a defective or worn-out 
lamp. It also may save ballast equip- 



















And there’s just as much difference between 
the streamlined BRIEGEL METHOD of making 
connections and former old-fashioned methods. 


The BRIEGEL METHOD saves you up to 50% 
on time and a substantial saving on materials al- 
lowing you a larger margin of profit on each 
job. Make quick, easy, strong and neat 
connections this MODERN way. 


























No extra turns or twists, 
no nuts to tighten when 
you use B-M connectors 
and couplings. Just TWO 
® SQUEEZES with the patented 
B-M indenter (which costs you 
only $1.25) and you have a 
smooth efficient job. Ap- 
proved by Underwriters Lab- 
oratories. 


DISTRIBUTED BY 
The M. B. Austin Co. The Steelduct Co. 
Chicago, Ill. Youngstown, Ohio 
Clayton Mark & Co. Enameled Metals 
















Evanston, Ill. Pittsburgh, Pa. 

Clifton Conduit Co. National Enameling & Mfg. Co. 
Jersey City, N. J. Pittsburgh, Pa. 

General Electric Co. Triangle Conduit & Cable Co. 
Bridgeport, Conn. Elmhurst, N. Y. C. 





BRIEGEL METHOD TOOL CO., Galva, Ill. 
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ment by eliminating the possibility 
of a closed circuit condition creating 
excessive temperature rise. 

The conventional fluorescent start- 
er is developed for many hours of 
normal lamp starting, G-E engineers 
point out. As is generally known, 
however, when a worn-out lamp is 
flickering constantly, yet cannot be 
replaced for some time due to 
inability to get at the fixture, the 
starter can wear itself out within a 
relatively few hours. The new Pro- 
tector-Starter is designed to cut-out 
the lamp and prevent this from hap- 
pening. When a new lamp is in- 
stalled, the Protector-Starter is again 
ready to function. 


Plastic Tenite Appliance 


The tenite-covered floor outlet at 
the left is a modernized, redesigned 
version of the older brass fitting at 
the right. The new outlet, which 





is replacing the metal appliance, is 
made of three zinc parts coated with 
plastic. It requires no machining or 
polishing for finishing as does the one 
made of brass, which is assembled 
from four castings. The new plastic 
outlet is molded by the American In- 
sulator Corporation, New Freedom, 
Pa., for the Fibre Conduit Company, 
New York City. Tenite is manufac- 
tured by the Tennessee Eastman Cor- 
poration, Kingsport, Tenn. 


G-E Deltabeston Wire Catalog 


A new catalog on Deltabeston as- 
bestos-insulated and _ glass-insulated 
wires and cables has been published 
by the Deltabeston sales section of the 
General Electric appliance and mer- 
chandise department, Bridgeport, 
Conn. This catalog illustrates and 
describes the whole Deltabeston line, 
including power cables, switchboard 
wires, appliance wires, fixture wires 
and cords, locomotive cords, magnet 
wires, etc. 

Much technical data is given in 
the catalog on materials used in the 
manufacture of Deltabeston wires and 
cables and on the construction of 
wire. Tests made are described. 

Yellow tabs separate the sections 
of the catalog making it easy to use. 
Each section is devoted to a different 
type of wire. Two indexes are also 
provided—one a subject index, the 
— a table number or numerical in- 
ex. 
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Magnetic Starters 


A complete new line of Magnetic 
Solenoid Starters and Contactors, 
Sizes “0” and “1” has been announc- 
ed by The Arrow-Hart & Hegeman 
Electric Co., Hartford. Conn. 

Separate Bakelite units for each 
pole confine the arc and exclude dust. 
All connections are made from the 
front, and coils with clearly visible 
ratings are easily changed. Separate 
electrical interlock switch, enclosed 
in Bakelite, is supplied normally open 
or closed. 

Reset button is independent of the 
cover. Positive quick make and break 
switching mechanism in overload re- 
lay is insulated from the bimetal and 
heater. Overload relays are regularly 
supplied for manual reset, but can 
be changed for automatic reset if 
desired. Standard A-H&H heaters 
are used. 

For control of motors up to 7% 
H.P. Single or Polyphase 110-550 V. 
A.C. Described on Catalog Inserts 
387-A, 38-A, 52-A, and Heater Table 
74. 


Adjustable Bar Hanger 


The new Appleton S-29 Adjustable 
Bar Hanger illustrated below replac- 
es the regular straight, shallow, and 
deep offset Bar Hangers. Made in 
two parts and held together by means 
of a special type set-screw stud. Note 
the four prongs, two in each end, so 
that the bar hanger can be securely 
fastened to the joist by means of an 
ordinary hammer; no nails are re- 
quired. 

The use of this bar hanger eliminat- 
es the possibility of any bulge ap- 





earing on the surface and is regu- 
arly used in connection with various 
surfacing materials such as plaster 
board, sheetrock, wall board, pressed 
wood, beaver board, nu-wood, metal 
lath, lath and plaster, etc. 

Manufactured by Appleton Elec- 
tric Company, Chicago, Illinois, mak- 
ers of the well-known line of Unilets 
and other Appleton Fittings. 


New Wiremold Catalog 


Recently issued by The Wiremold 
Company, Hartford, Connecticut, 
new Fluorescent Lighting Catalog 
Section FL-4 and accompanying Cat- 
alog and Price Sheet FL-5A, list and 
describe the new Wiremold DeLuxe 
Glass-Enclosed Fluorescent Lighting 
Units and Line-O-Lamps, and in ad- 
dition give preliminary price and spe- 
cification data on the latest Wire- 
mold development of a 4-lamp V- 
type lighting unit for use with or 
without ornamental end fittings. Co- 
pies of these two catalog sections will 
be sent on request. 

A new series of Wiremold V-Type 
Two-Lamp Industrial Units with por- 
celain enamel reflectors, using the 
basic Wiremold No. 3000 Channel and 
fittings and providing utmost flexi- 
bility in installation either as single 
or multiple two-lamp units making 






continuous runs of double Line-O- 
Lamps comprising any desired num- 
ber of lamps. Available for 20W or 
40W fluorescent lamps. 


Hipersil Transformers 


Distribution transformers up to 
500 kva made of Hipersil, the new- 
ly developed silicon steel, are des- 
cribed in a 22-page bulletin announc- 
ed by Westinghouse Electric and 
Manufacturing Company. 

Use of Hipersil to give better reg- 
ulation, increased flux, and reduced 
size and weight is discussed in de- 
tail. A description of magnetostric- 
tion tests shows why Hipersil increas- 
es the flux without raising the sound 
level. 

A copy of bulletin B-2287 may be 
secured from department  7-N-20; 
Westinghouse Electric and Manufac- 
turing Company, East Pittsburgh 
Pennsylvania, 


G-E Varnished Tubing 


A cardboard folder containing six 
actual samples of G-E varnished tub- 
ings, and full information about them, 
has been published by the insulating 
materials section of the General Elec- 
tric appliance and merchandise de- 
partment, Bridgeport, Conn. 

When opened, the folder becomes 
a reference card which may be fasi- 
ened to the wall. The different col- 
ored tubing samples can be removed 
for inspection and replaced easily. 





Rewinding Series 
Motor Armatures 


(Continued from page 44) 


Therefore, careful field coil and 
re-fielding maintenance can be 
made to pay good dividends. In 
fact, one user of such motors re- 
duced their armature  re-winds 
from 207 to 94 per year, by using 
new fields in a frame with a re- 
wound armature; this reduction in 
total number of armatures re- 
wound was accomplished in spite 
of the fact that production had 
been almost doubled. 


Operating Practice 


Another large operating com- 
pany in the East has established 
the policy of removing all field 
coils, main and commutating when 
a motor is shopped for field trou- 
ble or armature burn outs. The 
field coils are then carefully 
checked and tested between turns 
and layers with a high voltage of 
high frequency (minimum of 1,500 
volts per coil). Good coils are re- 
insulated and marked as rebuilt 
coils, as this concern has adopted 
the plan of installing either all 
new coils or all rebuilt coils in 








FUNNEL HOLDER COFFEE MEASURE 


and value. 
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CORY 2-HEAT ELECTRIC 


High heat for brewing—low for keeping coffee hot. 
Use with glass coffee makers of any size, any make 


CORY GLASS COF 


COMPLETE WITH DE LUXE ACCESSORIES 
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CORY GLASS ROD 


HINGED 
DECANTER COVER 


"CORY COFFEE BREWER 


@ CORY-brewed Coffee and Tea are flavor-protected— 
untouched by metal. 


@ CORY Brewers are outstanding for beauty of design 
Three sizes fill all needs — trimmed in 


black, walnut-tone and _ ivory-tone. 
Price range $2.95 to $5.25. 


@ CORY Glass Filter Rod 
fits other makes — a 


sensational seller at 50 
cents. 


WRITE for the complete 
CORY catalog. 


STOVE 





FEE BREWER CO. 


NOT INC 


325 North Wells Street 


Chicago, Illinois 


















































any one such series motor frame. 

When re-fielding any series mo- 
tor with either new or re-built 
field coils the pole seat on the 
frame, and on the pole piece, 
should both be cleaned with a wire 
brush, etc., to insure good contact 
over the full area of the pole 
seats. 

From the foregoing, it is ob- 
vious that it is quite possible to 
put a new field coil in with coils 
weakened by previous overloads, 
or the shorted coil or coils, may 
still be in the circuit. In other 
words it is poor policy to mix field 
coils of unknown condition with 
rewound armatures. 





Showmanship in Your 
Sales Promotions 


(Continued from page 29) 


is held twice weekly in the appli- 
ance department’s own electric 
kitchen, one being for white and 
one for colored women. Small 
groups of eight to twelve persons 
are favored for these meetings 
which are slanted more toward 
actual selling than prospect ob- 
taining as was the old type cook- 








ing school, usually held in a large 
auditorium. Home economists for 
the Birmingham Electric Company 
help to conduct these cooking 
schools at which actual meals are 
prepared and then served to the 
small group of visitors. 

The remodeled appliance depart- 
ment besides boasting of an elec- 
tric kitchen is fluorescent lighted 
and air conditioned. There is 
plenty of wall space for the dis- 
play of appliances, also several 
booths where radios may be dem- 
onstrated without noise elsewhere 
in the department. The phono- 
graph record department was 
greatly expanded and also has 
booths where records may be 
played. Floors throughout the 
department are of two-tone lino- 
leum. The walls are papered. 

The department normally buys 
five or six carloads of merchan- 
dise per month and in recent 
months has gone into the market 
and purchased used appliances on 
the same basis in order to meet 
the demand. Used refrigerators 
and radios are kept displayed in 
the department as well as new 
models. 


Mr. Allen said his salesmen 


were trained to sell the complete 
line rather than concentrate on 
any one appliance to the exclus- 
ion of the others. He feels certain 
that this is the best plan just as 
the football coach tries to build a 
well-rounded eleven rather than 
depend on the exploits of one or 
two star players. 





Oklahomans Visit 
“Reddy Kilowatt” 
(Continued from page 27) 


of electrical service—cost of light- 
ing, both incandescent and fluor- 
escent, cost of operating a refrig- 
erator in Oklahoma, as compared 
with the United States national 
average, etc. 

One booth was devoted entirely 
to meters, showing different types, 
domestic and commercial, some in 
operation. 

There was a “safety” booth, 
showing the gadgets the linemen 
use in handling hot wires and con- 
taining other safety equipment. 
Another one showed different 
types of lamp bulbs, varying from 
one burning but six hours to an- 
other of 3,000-hour capacity. In 
this booth was a replica of the 





WARD LEONARD ELECTRIC COMPANY, 





The search-lights of tonight that can locate flying 
death in the heavens are far different equipment 
from the much publicized lights that guided gun 
fire on Admiral Dewey’s ships. Improvements in 
search-lights during the past fifty years have been 
comparable with improvements in all electrical 
equipment. It has been the privilege of the Ward 
Leonard organization to design and build most of 
the controls for search-lights through the entire 
development period. It is not surprising, there- 
fore, that this invaluable experience should be 


enlisted by our government. 


RELAYS + RESISTORS + RHEOSTATS 


Electric control @) devices since 1892. 


37 SOUTH ST., 
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RESERVOIR. 
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MT. VERNON, WN. Y. 


¢ ‘STREAMLINE DESIGN. ._ 

| TOTALLY ENCLOSED MOTOR. 
SELF-LUBRICATING BEARINGS, 
. WITH WOOL PACKED OIL 


CHROME PLATED FAN BLADES. 
\ QUIET OPERATION. == 
EASY-TO-MOUNT FRAME. 


SIGNAL Aaleregecr VENT FANS 


Here is the biggest Vent Fan value today. Nothing 
approaches it in quality, performance, and price. 
Features like these are unusual in a Vent Fan of the 
same price range—enclosed motor with large oil 
reservoirs, chrome plated fan blades, streamline de- 
sign, square panel for easy mounting, adjustable con- 
duit box, horizontal or vertical operation. 


Write for complete information now. 


SIGNAL ELECTRIC MFG. CO. 
Menominee, Michigan 
Branch Offices: 
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“Automatic” 
TIME 
CONTROL DEVICES 


Models for 


Any desired time cycle 





Any function specified 





Any performance wanted 


PROCESS TIMERS 


INTERVAL TIMERS, or PROCESS TIMERS, are furnished in 
two types. One is reset by hand (manually); other resets itself 
automatically. Both types can be provided for practically any 
cycle of time, fully adjustable from zero to maximum period. 
SYNCHRONOUS, SELF-STARTING MOTORS. 


SIGNAL TIMERS 


Used extensively for starting and stopping industrial work; 
school class periods; for municipal time signals, ete. Up to six 
signal periods, permanently set at factory with Sunday & Holiday 
Cutuut and Manual Control, at a price of only $35. 


TIME SWITCHES 
Triple Pole @ Double Pole @ 
All three types can be furnished with capacities ranging from 


20 TO 200 AMPERES PER POLE, from $12.00 up. Ten ampere 
Time Switches from $3.95 up. 





Single Pole 


Write for Information 


AUTOMATIC ELECTRIC MFG. CO. 
MANKATO, MINNESOTA 








Here’s The Varnish 
For High Speed Armatures! 


If the insulating varnish used on high speed arma- 
tures does not cure to a solid mass, there is always the 
possibility of coil movement occurring inside the slots. 
This condition often leads to internal short circuiting 
of the windings. 

DOLPH’S SYNTHITE No. 153-Y Clear Baking 
Varnish, when baked properly, holds the motor wind- 
ings compactly preventing coil movement or throw-out 
resulting from centrifugal force developed in high speed 
armatures. This varnish has the excellent binding prop- 
erties so necessary when extreme rigidity is required. 

SYNTHITE No. 153-Y Clear Baking Varnish is a 
synthetic resin type of varnish, benzine thinned, and 
provides the additional economy of a faster baking 
schedule, utilizing temperatures of from 240°F. to 
300°F. SYNTHITE No. 153-Y Clear Baking Varnish is 
also available in a cherry red or pale water white color, 
another feature which will contribute greatly to the 
eye appeal of your finished job. 

A free working sample of this remarkable varnish 
will be furnished motor repair shops or industrial 
maintenance departments upon request. 


JOHN C. DOLPH COMPANY 
Insulating Varnish Specialists 


NEWARK y 
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*For Commercial and Industrial Use .. . 


NEW GLOBE oo nama models . High in Quality 
and Efficiency . . Moderate in Price. 


*New TEE Line Models | for Residential Use... 


These new fixtures represent the last word in incandescent 
lighting for the home. 


Send for these three New Catalogs: 
1. Residential Fluorescent. 2. Residential Incandescent 


8. Commercial Fluorescent . . . 
No Obligation 





Representatives for GLOBE in the South: 
Mr. Henri Duizend, 2811 Dublin, New Orleans, La. 
Anderson-Shattuck, 3117 University Blvd., Dallas, Tex. 
Mr. 8S. M. Wittenberg, 531 Santee Ave., Columbia, 8. C. 


At 16 East 40th Street, 


AU , 


LIGHTING FIXTURE MFG. CO 











first Edison electric lamp. 

The story of adequate wiring 
was admirably told in another 
booth. There was also a booth on 
customers’ service, showing the ex- 
tra service one gets through the 
use of electricity. 

One very interesting feature of 
the show was the pole assembly. 
It was regulation in every respect 
except in height, being six or eight 
feet high or taller, according to 
space in the room. On it were 
cross arms, different types and 
sizes of wires and every item that 
goes on a pole, with everything 
labelled, and a_ general card 
stating that on every pole where 
there is a transformer there are 
some 131 different items. 

Local linemen were on hand to 
show the equipment. This exhibit 
gave many people the opportunity 
of seeing the top of a pole for the 
first time and having it explained 
to them. Below or next to the pole 
were two transformers, one cut 
away to show its construction and 
the other filled with oil and light- 
ed to show the inside. 

There were enlarged photo- 
graphs of plants, transmission 
lines, trucks, etc., placed on easels 











Better 
Lower Cost 


WIRING 


SIP FY, 
MOTEL, 


SOLDERLESS, TAPELESS, WIRE CONNECTORS 
STRIP WIRES, SCREW ON, 
THAT’S ALL! 

Cut Costs, Do Better, Safer 
Work—beat contract dates—on 
Fluorescents and all_ other 
electrical wiring, with IDEAL 
“Wire-Nuts.” No solder, no 
tape, no open-flame_ torch. 
Millions in use. Fully ap- 
proved; Listed by Underwrit- 

ers’ Laboratories, Inc. 
Free Samples On Request 


SaTDEAL 


FISH TAPE, REEL 
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and PULLER 
Saves expensive tape 
4 —. Keeps Fish 
‘ape under control at 
Ba as all see. Many sizes 
Other Handy available. No. 00 size 
with 50 Ft.—4"x.045” 
IDEAL Tools tape only $1.50. 











ae. ee ; 4 
i ae | 
Peis FUSE REDUCER 
epee Se wae She POSE 
CLIP 
CLAMP 


"TEST=LITE ano FUSE PULLER 


SOLD THROUGH JOBBERS 


IDEAL COMMUTATOR DRESSER COMPANY 
1017 Park Avenue Sycamore, Illinois 
“SALES OFFICES IN ALL PRINCIPAL CITIES” 
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or in show windows. Also, there 
was an “animated” history of the 
company on large pages folding 
over so visitors could read them 
handily. There were pictures of 
plants, of employees, etc., and fig- 
ures on taxation and the purchase 
of materials. Each show was lo- 
calized to a certain extent, show- 
ing what the company pays in that 
county for school taxes, etc. 

“What’s Watt,” a talking pic- 
ture of some twenty minutes dura- 
tion, was shown, usually in the 
back part of the room. 

Local people were in charge of 
the booths as much as possible; 
and the local merchants were in- 
vited to show their appliances. 
The mayor was on hand at the 
opening of each show. The local 
home demonstration girl was ther : 
to show the latest developments in 
electric cookery. School classes, 
women’s clubs and other organiza- 
tions were invited to attend in a 
body. 

All visitors were asked to regis- 
ter when they came in. Women 
were given a “Reddy Kilowatt” hot 
plate pad. After visitors register- 
ed, greeters were on hand to pro- 
vide them a “personally conduct- 
ed” tour of the show, if desired, 
or they could wander around at 
will. Refreshments were served— 
cookies and coffee or punch, 
served by the wives of employees. 





Better Management 
For Your Business 


(Continued from page 21) 


his books as guides and advisors 
to future operation but they can- 
not supply this service unless all 
expenses are pro-rated properly 
so that true departmental profits 
are shown. The departmental re- 
cording of sales, cost of sales, and 
direct expense is not enough to 
determine departmental efficiency 
because indirect expenses are not 
allocated and you are never sure 
of departmental profits until the 
last expense dollar is properly 
pro-rated. 

Pro-rating the overhead does not 
involve the bookkeeping procedure 
unduly. Those who departmentize 
their direct expenses have only to 
make a journal entry transferring 
the total of indirect expenses to 
the various departments on a per- 
centage basis as shown here. 
Those who do not departmentize 
need only add departmental col- 
umns in the journals and depart- 
mental pages in the ledger. Lit- 
tle additional book work is in- 


volved for the many advantages 
of departmentization and com- 
plete allocation of overhead ex- 
pense. 

It won’t be hard to sell elec- 
trical installations during the next 
few years but it will be hard to 
make a profit on sales unless the 
contractor is tops in managerial 
efficiency. And you can’t be tops 
in managerial efficiency unless 
you keep records that are tops 
in comprehensibility. You must 
know exactly where you stand in 
each department so that you can 
take intelligent action for better- 
ment and forge ahead in the clear. 

Many electrical contractors are 
weak on costing, and today it is 
more important than ever before 
that they know what it costs them 
to run every department of the 
business. To this end, the accur- 
ate and complete proration of 
overhead expense is of prime im- 
portance. Our experience indi- 
cates that direct departmental 
costing, the computation of wages 
and materials used on jobs, is done 
more accurately because it is a 
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HOT or COLD 
WATER from / 
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FAUCET—when orion, 
you want it. (\ cou! | 


to 
) 


© © © The Instanta- %.\ HOT Me 


—_ 














neous Electric Water 4 y 
Heater is not a port- “WATER? 
able lamp socket de- Sp \ 
vice, but—as shown— I 

is a compact, self-con- | | 

tained apparatus 


(10%2x4% inches). 
Quickly and inexpensively installed. Oper- 
ates on AC. 


Approved by Underwriters Laboratories, Inc. 


= DISTRIBUTORS WANTED 
Mfg. By THE ELECTRIC HEATER COMPANY 


BRIDGEPORT, CONNECTICUT, U. 8. A. 





























- ially to PARAGON 300 SERIES 
TIME SWITCHES — leaders in a group 
of precision built time switches, resulting 
from 36 years of research and progressive 
manufacturing. 

SERIES 300 is ideal for signs and gen- 
eral time switch applications, for day-night 
control of stokers, oil burners, gas burners, 
signs, commercial lights, attic fans, blow- 
ers, pumps, valves, motors, etc. 

Just 2 exposed gears; all other gears 
operate in an oil filled chamber; absolutel: 
dust-proof. 2000% extra dial power. 1 
gauge steel case. 300 SERIES 

Many other types available. Send for a complete catalogue. .. . 
PARAGON ELECTRIC CO., 409 So. Dearborn Street, Chicago, IIl. 

Southern Representatives 
William E. Hopper George E. Anderson Co. 


357 Marietta Street, N. W. Santa Fe Building 
Atlanta, Georgia Dallas, Texas 


Large Stocks for Immediate Shipment in Atlanta and Dallas 
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BUILDERS OF CONTROL INSTRUMENTS 
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Serve : 


Your Nation’s War Industries 


through COOLAI R 


Coolair’s Scientific Breeze-conditioning 
means greater employee efficiency — faster 
production in America’s vital industries. Proper 
ventilation is undoubtedly needed in factories 
near you—not only in plants producing war materials but also in 
allied units such as laundries, bakeries, canneries and garment 
factories. You can benefit your nation and yourself by introducing 


VERN Coolair’s Industrial Exhaust Fans to every 


plant manager in your section. Write for 
and 
NG 













free catalogues today! 


Manufacturers . . . « JACKSONVILLE, FLORIDA 





AMERICAN COOLAIR CORPORATION 
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Fit any electric range in one service call, from a small 
stock of these units. Low inventory, quick servicing, 
gratified customers. It means greater profits for you. 
Write fa full story. 








1000 Peachtree St. DALLAS, Texas—L. R 


ATLANTA, Ga.-C. B. Rogers 
W. R. Phillips 


Ward, 403 Southland Bldg. Annex, RALEIGH, N Cc 


EDWIN L. WIEGAND CO., 7600 Thomas Bivd., Pittsburgh, Pa 
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matter of merely figuring quanti- 
ties and labor hours. The big er- 
rors creep in when the contractor 
starts computing overhead ex- 
pense. 

Many assume that pro-rating is 
a complex operation but, as this 
article indicates, it is easy to 
handle. We commend the pro- 
rating of overhead expense as out- 
lined here to every electrical con- 
tractor. Such action is in keeping 
with modern demands for greater 
efficiency in business and will 
pave the way to bigger sales and 
profits. 





Testing Routine for 
Industrial Motors 
(Continued from page 17) 


checked. Locked rotor currents are 
generally used when there has 
been a change in design or where 
there is some doubt as to the cor- 
rectness of the winding as com- 
pared with standards on file. 

It has been my experience that 
a load test will locate trouble 
which might not show up in any 
other way and is well worth while. 
Small dynamometers are not hard 
to make and will show about ev- 
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ATLANTA, GA.__-__- W. R. Calverly 
TAMPA, FLA Pat Baldwin, Inc. 
SUMMERVILLE, 8. C.__J. P. Voight 


NEW ORLEANS, LA._-Electron Eng. 
Co., Inc. 


107 EASTERN BLVD 


BURNDY NEW YORK CITY 














erything you need to know on load 
testing up to 8 hp by using a pull 
on and ordinary spring scale with 
a dial properly calculated so as 
to show pounds of pull or horse- 
power, an ammeter to show load, 
as well as a voltmeter to show 
pressure. Such an outfit can be 
built for amounts varying from 
$75 to $300 and are worth every 
cent they cost. 

For larger tests a load bank can 
be built from old grids and a gen- 
erator used to load up a motor 
by means of belting, proper al- 
lowances being made, of course, 
for belt losses. 


Direct Current Machines 


On direct current machines, the 
standard tests used by most ev- 
ery armature winder are recom- 
mended: namely, shorts, grounds 
and opens. When the complete 
machine is available make a no- 
load running test and check speed, 
no-load amperes, and field am- 
peres. 

For interpole machines, check 
for proper interpole connections 
and correct brush position. A sim- 
ple combination test for this is to 
send current through armature 
and interpole only with series and 
shunt fields disconnected. A suit- 
able line rheostat should be pro- 
vided to keep current within full 
load limits. When the brushes 
are in the correct neutral position, 
the armature will not rotate. If 
the brushes are shifted in either 
direction from neutral, the arma- 
ture will rotate in the direction of 
shift from neutral with correct 
connections. When the non-rotat- 
ing neutral band is broad, a shift 
in both directions will usually de- 
fine the correct mid point neutral 
accurately. 





Capitalize Your 
Past Experience 
(Continued from page 19) 


across the top and the work com- 
pleted. Because it was portable, 
it was easily moved from one 
location to another. 

“Labor is the most important 
figure in any cost estimate and, 
consequently, must be most close- 
ly guarded. What is meant is 
that if we overlook something in 
making an estimate so that our 
bid will be lower than it should, 
our loss will be greater because 
we will not only lose the cost of 
the materials, but the labor re- 
quired for their installation as 
well. 


“Many contractors are often 
puzzled because a job on which 
a profit had been figured fails 
to deliver that profit. This may 
be due to carelessness in looking 
after materials, loss of tools, loss 
of equipment, and similar short- 
ages. The loss of a little wire, a 
plug or part of a bar of solder 
may not seem much, but if this 
practice becomes __ established, 
many dollars may become involved. 

“We are now working on a job 
for a local bank which is a bit 
unusual because it is the first of 
its kind in this section. The ceil- 
ing is made up of a series of 
coffers, each approximately nine 
feet square. The lighting is indi- 
rect, the fixtures being suspended 
from the center of the coffers, 
throwing their light against the 
ceiling which in turn reflects it 
back. Plans for this lighting were 
worked out by the San Antonio 
Public Service Company, working 
with the architect, Mr. Harvey P. 
Smith. It is another experience 
that will go with its predecessors 
for possible future use.” 











A BOOK EVERYONE 
SELLING ST. LOWIS 
SHOULD HAVES 






FREE...24 pages of 

essential market data 
Never before, in one pocket- 
size book, so much up-to-date, 
helpful market data on St. Louis. 
Gives you actual comparisons 
between St. Louis and other 
principal markets with which 
you are familiar. 

Twenty-four pages, packed 
with vital information on retail, 
wholesaie and manufacturing 
businesses. A must for anyone 
selling St. Louis. 

Write on your business letter- 
head for your free copy today. 
Address: Hotel Mayfair, 844 
St. Charles St., St. Louis, Mo. 
P.S. You'll really enjoy a stop at Hotel Mayfair. 
Nationally famous for friendly, efficient hospi- 
tality, good food and real comfort. And down- 
town St. Louis is right at your doorstep} 

Over 50% bs rooms, $3.50 or less, single; 
$5.00 or less, double, 


ce MMayfaira.. 
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Through cooperation with leading manufacturers, E. S. 
makes it possible for you to secure the following Helpful Book- 
lets, Reference Bulletins, Handbooks and Catalogs, without 
cost or obligation. Check the list, fill in the coupon and mail to 
ELECTRICAL SOUTH, Grant Bldg., Atlanta, Ga. 





101. SERVICE EQUIPMENT AND LOAD 
CENTERS—Service Equipment, Load Centers 
and Panelboards assembled with Type AC 
circuit breakers are listed in this new publi- 
cation. In addition to considerable genera) 
information, it includes specifications and price 
—_ eae Adar Electric Company, St. 
» Mo. 


105. COOLAIR HOME-COOLING FANS— 
FORM 141—Complete descriptions of 1941 
Coolair single and twin attic fans, window fan 
and new automatic ceiling shutter. Also con- 
tains valuable installation suggestions. Desig- 
nated as Form 141. American Coolair Corp., 
Jacksonville, Fla. 


108. AMARINE NON-LEADED SUBMA- 
RINE CABLES—FORM 6118—An attractive, 
16-page bookiet on Submarine Cables, with 
illustrations of various applications and de- 


ined by 
Wire Co., Rockefeller Bldg., Cleveland, Ohio. 


111, NEW CORY CATALOG—The new 
merchandising features presented in this new 
catalog are free spare glass with famous 
CORY Assortments—also the new CORY Glass 
Filter Rod-Funnel Holder Dollar Combination 
which makes these needful accessories avail- 
able to all users of Glass Coffee Makers. 
G Coffee Brewer Corp., 825 No. Wells 
8t., Chicago, I 


112. TELEPHONE & CODE CALL 
EQUIPMENT—A new Bulletin No. 108 is 
available describing the new Couch “Auto- 
phone” System of automatic telephones which 
incorporates valuable features among which is 
a Code Call circuit which may be used in 
conjunction with the telephone system. This 
system is designed for industrial, commercial 
and institutional buildings. S. H. Couch Com- 
pany, Inc., N Quincy, Mass. 


113. INTERPRETING THE NEW CODE 
IN TERMS OF NEW BUILDING WIRES—A 
new booklet describing the rulings on thin, 
heat-resisting and synthetic insulations are 
carefully simplified. The ratings of the new- 
ly recognized types of wires and the new 
ratings for Type R are graphically shown in 
tables for both the new and rewiring classes 
of work. General Cable Corporation, 420 Lex- 
ington Avenue, New York, N. Y. 


114. IDEAL PRODUCTS CATALOG — A 
special 25th anniversary catalog has just been 
issued describing the complete line of Ideal 
Products. Electrical Contractors, Motor Re- 
winders, and Industrial Maintenance Electric- 
fans will be particularly interested in this 
comprehensive publication. Ideal Commuta- 
tor Dresser Co., 1270 Park Avenue, Syca- 
more, Iii. 


115. FLUORESCENT LIGHTING ACCES- 
SORIES—Fall Bulletin No. 3, describing and 
illustrating complete Lloyd line of Fluorescent 
Lamp Holders, Starters, Starter Sockets and 
Holder and Socket combinations. Lloyd 
Products Company, Providence, R. I. 


117. MECHANICAL CONNECTORS—First 
Aid for electrical s through the use of 


ystems 
nical connectors is the subject of an 
interesting twenty-page booklet now available. 
In addition to specific construction and sales 
of the new “Gorilla Grip,” this booklet de- 
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scribes a wide range of mechanical connectors 
for every size and purpose. National] Electric 
Products Corp., Pittsburgh, Pa. ‘ 


120. SQUARE D COMPANY announces the 
Spring issue of the Square D Digest, dated 
April, 1941. This condensed catalog 
listings and the latest prices of many Square 
D products, including Safety Switches, Service 
Equipment, Multi-breakers and other Circuit 
Breakers, Panelboards, Motor Control and 
Pressure Switches. Square D Co., Detroit, 
Michigan. 


129. BULLETIN 403 on BullDog enclosed 
bus bar system of electrical distribution for 
commercial and industrial use. Forty-four 
pages of construction details, applications, di- 
mensional data and technical charts. BullDog 
Electric Products Co., 7610 Jos. Campau, Ave., 
Detroit, Mich. 


132. INDUSTRIAL WIRING HANDBOOK: 
This 48-page handbook, called “Adequate Wir- 
ing for Industry,” describes modern factory 
wiring methods and materials. Wiring prac- 
tices adaptable to all factories are outlined. 
Publ. No. 51-4011. General Electric Co., Ap- 
pliance and Merchandise Dept., Bridgeport, 

nn. 


142. ELECTRICAL CONDUIT: Complete 
technical information on corrosion-resisting 
asbestos-cement ducts for underground and 
overhead service, with and without concrete 
envelop, is included in “Transite Conduit and 
Korduct for the Electrical Industry,” DS Series 
a he a eee 22 East 40th Street, New 

‘ork, N. 


144. UNIVERSAL ELECTRIC RANGES— 
Complete line folder giving features of models 
in Universal 1941 line of electric ranges and 
telling ‘“‘Precision Cooking” story. Folder No. 
6420. Landers, Frary & Clark, New Britain, 

mn. 


148. LITTLE GIANT RELAY—A new smal! 
Relay for use on A. C. or D. C. described 
in a Ward Leonard Bulletin No. 105. The 
Relay is available in single pole, single or 
double throw contacts. On standard frequencies, 
coils can be obtained for 6 to 230 volts. Com- 
plete information on contact rating is given 
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in the bulletin. \ "ard Leonard Electric Co., 
Mount Vernon, N. ”. 


149. ELECTRIC RANGE UNITS: Chroma- 
lox Bulletin CF-107 lists proper assembly and 
adaptor ring to fit any range, 
of age or make. Inventory investment and 
servicing reduced to minimum. Units same as 
used on many makes of new ranges. Edwin 
L. Wiegand Company, 7600 Thomas Boulevard, 
Pittsburgh, Pa. 


155. ELECTRICAL CONNECTORS — 325 
page catalog describing and illustrating 
Burndy clamp connectors for overhead distri- 
bution and transmission, substations, ground- 
ing, underground distribution and industrial 
wiring. Contains 84 pages of useful technical 
information. Company asks that requests for 
the catalog, Catalog No. 40, be written on 
company letterhead. Burndy Engineering Co., 
Inc., 107 Eastern Blvd., New York City. 


156. INTERVAL AND PROCESS TIMERS 
—Furnished for any cycle of time, fully ad- 
justable, for any purpose, any requirement, or 
any specified action. Each one built to meet 
individual specifications. Give information re- 
garding what unit is to be used on, what it is 
to be used for, and what it is expected to do. 
Both Manual and Automatic Reset types avail- 
able; individual or repeatingly continuous op- 
eration. Automatic Elec. Mfg. Co., Mankato, 
Minnesota. 


157. PROGRAM OR SIGNAL TIMERS— 
Used extensively for starting and stopping 
working hours, marking the beginning and end- 
ing of school class periods, sounding municipal 
time signals, and so on. Write for descriptive 
circular. Automatic Elec. Mfg. Co., Mankato, 
Minnesota. 


158. ELECTRIC MOTOR REBUILDING 
MATERIALS CATALOG — 28 pages — gives 
complete descriptions, specifications and prices 
on all materials and replacement parts neces- 
sary for the electric motor rebuilding shop. 
Insulation & Wires, Inc., 2127 Pine St., St. 
Louis, Mo. 


159. NEW COMPLETE FLUORESCENT 
CATALOG NO. 114—Lists in detail fixtures 
for every type of lighting application. New 
units abound in this book which is sure to be 
welcomed as the complete story on fluorescent 
by architects, contractors and jobbers alike. 
Day-Brite Lighting, Inc., St. Louis, Mo. 


160. ELECTRICAL CONNECTORS — Com- 
plete up-to-date catalog of Handy Electrical 
Connectors and devices for repair, maintenance 
and new construction. Ask for publication 
Z-108. H. B. Sherman Mfg. Co., Battle Creek, 
Michigan. 


161. RECTIFIED FLUORESCENT LAMPS 
AND LUMINAIRES—A recent booklet describ- 
ing RF lighting especially designed for indus- 
trial lighting needs. Illumination layout data 
and illumination tables illustrate this booklet. 
Lamp Department, General Elec. Co., Nela 
Park, Cleveland, Ohio. 


162. INDUSTRIAL TIMERS—New bulletin 
giving complete construction and operating 
data on synchronous motor-operated, manual 
reset Industrial Timers to time and_control 
scores of manufacturing operations. Paragon 
Elec. Co., 409 S. Dearborn St., Chicago, Il. 


163. TIME CONTROL DEVICES — Engi- 
neering data on automatic reset timers and 
Time Delay Relays suitable to control hun- 
dreds of industrial operations. Numerous spe- 
cific applications described. Paragon Elec Co., 
409 S. Dearborn St., Chicago, Il. 
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